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upon your desk at the office or in your 
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great communication system that en- 
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such surprising ease. 
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disposal. Yet the cost of a call from 
New York to Chicago is only three 
dollars and but a fraction of that for 
lesser distances. 
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increasing value. 
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THE PROPAGATION OF FISSURES IN GLASS AND OTHER 
BODIES WITH SPECIAL REFERENCE TO THE SPLIT-WAVE 
FRONT! 


By F. W. Preston 
ABSTRACT 


This paper pursues the conclusion, reached in earlier papers? that the details of glass 
fissures can be explained on the basis that the head of an advancing fissure endeavors at 
all times to stay at right angles to the principal tension in its immediate neighborhood. 
This argument is followed here into some of its more complex manifestations, particularly 
into the complications of fissure-form that arise when the fissure-front splits, giving rise 
to hackle-texture and “‘stries’”’ (‘‘feather-patterns”) on the one hand and to radiant 
formation on the other. 


I. Introduction 


In various earlier papers the author has shown that a single simple law 
guides the propagation of cracks in glass, other brittle materials (such as 
rocks), and many materials that are not essentially brittle (pitch, bitumen, 
resin, and even jellies); this law is that the fissure as it advances endeavors 
to maintain its direction at right angles to the principal tension at its 
advancing head. The direction of this tension may change radically 
due to the advance of the fissure, but at all times the fissure endeavors to 
accommodate itself to changes in the direction of the tension. 

This very simple law produces some very complicated effects: for in- 
stance, the ball-and-socket jointing of the basalt columns of the Giants 
Causeway* in Northern Ireland, the radiating structure of the columns of 
the Devil’s Post-pile in California, or of the basalts of the Orange Moun- 
tains,‘ New Jersey; and among glass fractures, the formation of forking 
radiants in glass laths bent to the breaking point or the ornate and com- 
plex feather-patterns on almost any piece of glass broken by impact or 
other violence. 

As compared with steel or cast iron, the fracture systems of glass are, 
superficially at least, more elaborate, and this in spite of the fact that glass 
is mechanically the simplest material available, being homogeneous, iso- 
tropic, and free from all ductility. 

Fissures of all sorts are found in glass; fissures with perfectly smooth 
surfaces, fissures with ribbed surfaces (conchoidal fractures), fissures 
with rasp-like or “‘hackly’’ surfaces, striated or feather-patterned sur- 


1 Presented at the Annual Meeting, AMericaAN CrERAMic Socrety, Cleveland, 
Ohio, February, 1931 (Glass Division). Received December 23, 1930. 

2“*A Study of the Rupture of Glass,” Jour. Soc. Glass Tech., 10, 234-69 (1926); 
Spalling of Brick,” Jour. Amer. Ceram. Soc., 9, 654-58 (1926). 

3 Preston, Proc. Roy. Soc., B, 1930. 

4 J. P. Iddings, Amer. Jour. Sci., 31, 321 (1886). 
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Fic. 1.—Fissure 
aa’, at right angles 
to tension (dotted 
lines). 


Fic. 2.—Side 
view of fissure. 
Fic. 3.—Ten- 


sion changes its 
direction. 
Fic. 4.—Fissure 


splits into a num- 
ber of elements. 
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faces, and forking fissures or radiants. These have been 
catalogued in a more or less logical order, but in previous 
papers it has not been shown how the more complex 
varieties can arise from this one simple law given. 

How, for example, can a fissure break into several or 
many radiating fissures, if it always maintains itself at 
right angles to the principal tension? For this tension 
can have only one direction, and the radiating fissures 
have several. 

How, again, can a striated or feather-patterned sur- 
face be produced? For such a surface involves a number 
of fissures lying close together. 

The answers to these questions are simple, and so far 
as is known by the author have not been given before. 
They are good examples of the complex consequences 
of simple premises. 


II. Explanation of Stresses in Glass 


De Fréminville® has described many of the phenomena, 
but does not seem to have given the explanation. He 
remarks somewhat frequently on their resemblance to 
the phenomena of the stream-line flow of fluids, but is 
otherwise apt to describe them without explanation. The 
resemblance in question is, of course, purely superficial. 


In Fig. 1, suppose we are looking down through a rec- 


tangular block of glass; aa’ represents the trace of a 
fissure which has begun at the lower face and is advancing 


toward us. A front elevation of this fissure is shown in 
Fig. 2. The principal tension across the head of the to 
fissure lies in the direction of the dotted lines in Fig. 1. ae ste; 
Now let us suppose that in passing up above the neigh- =~"? 6) 
borhood of the plane PP’ (Fig. 2), the fissure aa’ | ae 
suddenly enters a region where the tension is inclined a enw 
(7) 


slightly to its former direction, as in Fig. 3, so that the 
trace of the fissure as a whole is no longer at right angles 
to the tension. 

The fissure as a whole cannot turn quickly enough and 
adjust itself at right angles to the new orientation of the 
stress; it is too extended acrack. It can, however, break 
up’ into a number of adjacent fissures, Fig. 4, each ele- 
ment of which can speedily adjust itself to normalcy 
with the stress. 

5 Chas. de Fréminville, Rev. métal., 11, 971 (1914). 


Fic. 5.—En- 
larged view of 
part of Fig. 4. 


Fic. 6.—Stresses 
acting on the con- 
necting element m. 


Fic. 7.—Direc- 
tion of principal 
tension at m. 
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In Fig. 5 an enlarged view of part of Fig. 4 is shown. It is obvious that 
the fissures cannot readily advance in such a state, because to extend the 
fissures, the sides T7’ must be pulled apart, and this cannot be done while 


the two sides are connected together by the 
solid glass at mm’. 

Consider the nature of the stresses at m, 
Fig. 6. On the little square element shown, 
there is essentially a shearing action, the 
stresses f, f; acting in opposite directions on 
the two vertical faces. In accordance with 
the laws of mechanics there must be a similar 
pair of stresses acting on the two horizontal 
faces, and indicated by fe fe. 

This system of stresses, as is well known, 
is equivalent to a tension in the direction 
NW-SE, with a compression in the direction 
NE-SW. That is, across the gap at m, the 
tension takes the inclined direction of Fig. 7; 
this fact is fairly obvious without any analy- 
sis of stress systems. 

As the fissures must advance their edges at 
right angles to this tension, their lips begin 
to curl over, as in Fig. 8. 

The piece m is now much less solidly 
attached than before, and a certain flexibility 
is conferred on the glass, the fissures opening 
as shown in Fig. 9. 


As the points of the fissures approach the ° 


free surfaces of the existing cracks (Fig. 9), 
the tension becomes once more north and 
south, or perpendicular to the existing crack, 
and the advancing fissure lip turns away 
tangentially to it, as has been seen in many 
previous examples (Fig. 10). 

Finally, the fissure runs some distance 
along the line / in Fig. 11, and ultimately 
breaks out more or less raggedly at 7. 


Fic. 8.—Sideways extension 
of lateral edges of the fissure 
elements. 


Fic. 9.—The fissure elements 
can now open slightly and ac- 
cordingly extend endwise. 

Fic. 10.—Further lateral ex- 
tension of the fissure elements, 
giving an “O. G.” or versed 
sine curve contour. 


Fic. 11.—-Two fissure 
elements on the point of break- 
ing through into one another 
at point /. 

Fic. 12.—Rupture com- 
pleted at 7, showing “‘strie’”’ 
m attached at k& to the lower 
massive piece of glass. 


Stries and Fissures 


With the complete removal of the upper half of the glass we 


are left with a curiously-shaped piece, m, 
half (Fig. 12); this curiosity is a ‘“‘strie”’ 


attached to the lower 
of de Fréminville, or a 


| 
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feather of Woodworth. The attachment of the strie at k is often 
very fragile. 

It must be observed that Fig. 12 shows a cross-section of a strie; the 
appearance of the strie in the front elevation is indicated in Fig. 13. This 


WEZ Major ries” SSS" fae ies” 


Fic. 13.—Stries on a block of bitumen broken by a hammer blow 
at P. Ois the origin. 


shows stries left on the surface of a massive block of bitumen, such as is 
used in road-making, when dealt a severe blow with a hammer. 

The formation of stries is readily observed in bitumen and jellies; it is 
then possible without difficulty to pry the strie loose from its anchorage, 
k, and to get a good idea of its cross-section. 

Figures similar to Fig. 12 have been given by de Fréminville. (His 
Figs. 24a and 38, reproduced herewith as Figs. 14 and 15, and fine 
photographs corresponding to Fig. 13 are given in his 


oR Figs. 25 and 44, also reproduced herewith as Figs. 16 
Gand 17). 
ao.” In glass it happens frequently enough that the ad- 
—— vancing fissure does not completely break out, and 
7 then owing to the transparency of the glass, there may 
rA_z" be visible the beautiful feathery appearance of the split- 
‘6 , 458 : wave front. This then resembles the arrangement of 
a feathers in a bird’s wing. Two such fissures are shown 
on eked Figs. 18 and 19. Figure 18 was a relatively slow- 


Fics. 14 aND moving fracture caused by the cooling of a moderately 
15.—Cross-see- heated piece of flat glass. Figure 19 was caused by 
Sa taking a piece of glass the size of an ordinary building 
de Fréminville). 

brick, supporting it on two cross-bars at the ends, and 
then coming down on the point P with the ram of a power press. In 
Fig. 19 is shown the appearance of the end view of the piece in Fig. 19a; 
this indicates the position of the nucletis or point of origin of the whole 
fissure system, and the distribution of hackle-texture and fine strie-forma- 
tion over this particular free surface. In Fig. 19a is indicated only the 
wing-like fissure, clearly visible inside the glass; it is another fissure surface 
that did not complete itself and become a free air-glass surface. 

It will be obvious from what has been said above, that a strie is 


6 Woodwort', Proc. Boston Soc. Nat. Hist., 27, 163 (1896). 


i 


FISSURES IN GLASS 423 


necessarily at right angles to the direction of propagation of the fissure, 
or if one may so put it, at right angles to the wave-front. That is, the main 
direction of advance of a fissure is lengthwise down the strie. This fact 


Fic. 16.—Stries in front view (after de Fréminville). 


helps in tracing the origin of a fissure, which is often a matter of practi- 
cal importance. 

At the same time, since, as has been seen, the fissure’s lips must advance 
edgewise to a greater measure of overlap, that is, from the configuration of 
Fig. 7 to that of Fig. 12; it is hardly necessary to point out that this 


| Of 
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will permit the formation of secondary stries of comparatively small dimen- 
sions on the margins of the major stries, and at right angles to the length 
of the major stries. These are very frequently to be observed. Theo- 


Fic. 17.—Stries in front view (after de Fréminville). 


retically there is no reason why these secondary stries should not have still 
smaller ones upon their surfaces, and so ad infinitum. 
Strie formation is caused by an echelon formation of nearly parallel 


x 
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cracks, all lying close to a single plane; 
but a split wave-front does not neces- 
sarily remain co-planar. It always 
begins so, but in a very important 
class of fractures it promptly ceases 
toremain so. These other split-fronts 
give rise to the radiant-fracture systems 
that have been discussed previously,’ 
and are now in a better position to be 
understood. 

Suppose in Fig. 20, a glass specimen 
is stretched in tension along the direc- 
tion T7’. Let there be a fissure aa’, 
extending completely through the 
specimen, and part way across the 
breadth thereof. Suppose a closed 
path is drawn around the fissure and 
very close to it, and that we then go 
exploring around this path to deter- 
mine the amount of tension along it 
(Fig. 21). It will be found that there 
is very little tension at L, and a great 
deal at Mand N. This is only to be 
expected. But what is not so obvious 
is, that around the curved part of the 
path at M, the tension is fairly uniform 
for some little distance, and then falls 
away very suddenly. 

If the tension is represented by lines 
drawn normal to the path, the locus of 
their ends will give a curve somewhat as 
shown in Fig. 22. Near the ends of the 
fissure the tension is sensibly uniform 
over an angle of about 45°. Thus the 
fissure hardly knows in which direction 
to advance; anywhere within the 45° 
will do. 

Under these conditions, if the wave- 
front splits, the several fissure elements 
are apt to find their guiding tensions 
oriented in various directions. The ele- 


7 Jour. Soc. Glass Tech., loc. cit. 
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Fic. 18.—A split fissure in a piece of 
glass chilled at the edge. The origin is 
at a. 


Fic. 19.—‘Brick”’ of glass broken, 
like the bitumen block of Fig. 13, by a 
blow at P. 19) shows the appearance 
of one of the major completed surfaces. 
19a shows the existence of an incom- 
plete new surface in the body of the 
glass; it has the form of a feathered 
wing, the fissure front being deeply 
split. If this new surface had been 
completed it would have been covered 
with “‘stries,” one strie to each split in 
the wave-front. 


a M 
a’ 

(20) (22)~ 


Fic. 20.—A fissure aa’ at right 
angles to a tension 77”. 

Fic. 21.—A path for exploring 
purposes drawn around aa’. 


Fic. 22.—Stress distribution along 
the exploring path. The stress at 
any point in the path is plotted at 
right angles to the path. 
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ments accordingly make their way to all parts of the 45° wedge. 


This is 


the characteristic form of the fractures produced by bending laths of glass 


to destruction. (Figs. 23, 24, 25.) 


All that is needed then, to insure a radiating fracture covering an angle 
of about 45°, as a result of pure tension in a single direction, is the first 


| | \ \ 
S 
\ 
8) 
| Compression face 
(3B) | 
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Fic. 23.—A typical fracture of a glass 
lath bent to the breaking point. The 
origin is in the tension face at O. 

Fic. 24.—Three views of such a 
fracture. 

Fic. 25.—A typical fracture of the 
same sort, with the origin at one arris 
(corner) instead of in the middle of a 
face. This is a more common type 
than Fig. 23, especially if the glass be 
well annealed and there is a diamond 
cut down the edge, aa’. 

Fic. 26.—A “drum-skin” tension 
causes the fissure elements to radiate 
over a much wider angle. 


instability that splits the wave- 
front. If the front once splits, 
that is, if hackle-texture once de- 
velops, forking is assured. The 


Fic. 27.—An electric lamp 
bulb, broken by internal hy- 
draulic pressure, 7.e., with a 
drum-skin tension. (Photo- 
graph by H. H. Millar, Elec- 
trical Testing Laboratories, 
New York City.) 


initial split is readily produced if the fissure is advancing with any violence; 
if the fissure is very slow traveling, it will not fork generally, for it advances 
without serious jerks. But if it advances with a jerk, causing a sudden 
redistribution, both in amount and direction of the stresses at its head, 
the jerk is sufficient to split the front, to introduce hackle-texture, and 
thereafter, forking over the whole critical angle takes place. 


| 
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As has been shown, the critical angle is in the neighborhood of 45° if 
the tension, at a distance from the crack, is unidirectional. The critical 
angle gets greater if there is a secondary tension at right angles to the first, 
and becomes 180° when the two tensions are equal. This is the case of a 
“drum-skin” tension, met with frequently enough in practice. (Figs. 26, 27.) 

Thus an examination of the angles of forking may often lead to useful 
practical conclusions concerning the origins of fractures. 


IV. Conclusion on Origin of Fractures 


Glass is rarely broken in pure tension; more often it is broken by some 
sort of bending. The consequences of the complexities thereby introduced 
are indicated in Figs. 23 and 24. One face of the glass, being in com- 
pression, tends to be free from many fractures, while the tension face has 
a family of fissures filling up the critical angle. Various other phenomena 
may be observed in the figures, on which it is hardly necessary to enlarge 
at the moment; they show various illustrations of the fact that the fissure 
tends to persist in staying at right angles to the tension, even at times to 
seemingly absurd lengths. Such fractures sometimes have led to a sus- 
picion that the glass was not homogeneous, a totally unwarranted 
conclusion. 

The practical value of an understanding of the forms of glass fractures 
is considerable, and the subject has been much neglected. From a purely 
scientific point of view also the subject is of importance, since it seems 
capable of leading to the solution of a number of geological and physical 
problems that have hitherto seemed obscure and difficult. 


500 N. STREET 
Pa. 
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THE IMPACT MODULUS OF GLASS! 
By F. W. PRESTON 
ABSTRACT 


This paper straightens out the physical homogeneity of the impact formula used by 
several American writers on this subject, shows the probable derivation of the formula, 
and proposes, by taking the square root of the formula, to reduce it to comprehensibility. 


I. Introduction 


Testing glass by impact is a favorite amusement of small boys and glass 
technologists; this paper is written for the latter, who seem to be in danger 
of doing a lot of useful experimental work and then making a chaos of the 
results, owing to an unfortunate theoretical error in a paper by A. E. 
Williams in this Journal some years ago.” The impact modulus formula 
there given is ascribed to L. B. Tuckerman of the Bureau of Standards, and 
inasmuch as it is quoted and used by E. M. Guyer in a recent paper in this 
Journal,® it is perhaps time that the credentials of the formula should be 
examined. 

The formula is thus given on page 984 of the first paper cited: 


S 18 AL Vv 
where E = Young’s modulus 
A = cross-sectional area of sample 
L = length of span 
W = work in ft.-lb. to obtain a break 
S = impact modulus in ft.-lb. per square inch 


and it refers to the usual conditions of impact testing, where a bar or lath 
of glass is supported on two knife edges toward its ends, while a blow is 
delivered by a falling weight (or its equivalent) at the center, half-way 
between the knife edges. 

The derivation of the formula is not given, but as the quantity EW/AL 
does not have the dimensions of foot-pounds per square inch, it is physically 
impossible. It is, therefore, either incorrectly derived or incorrectly stated. 
Apparently the latter is the case. 

While we may feel thankful that the author of the formula has had the 
courage to use English units in place of French, we cannot but stand a 
trifle aghast at the temerity that quotes results in foot-pounds per square 
inch. If this were carried to its logical conclusion we should soon be quot- 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Cleveland, Ohio, 
February, 1931 (Glass Division). Received December 23, 1930. 
2 Arthur E. Williams, ‘‘Mechanical Strength of Glazing Glass,”’ Jour. Amer. Ceram. 
Soc., 6 [9], 980-88 (1923). 
3 E. M. Guyer, ‘‘Mechanical Properties of Some Rolled and Polished Glass,”’ ibid., 
13 [9], 624-31 (1930). 
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ing glass in dollars and shillings per board-foot. It is very much to be 
hoped that English-speaking workers when using English units will confine 
themselves to inch-pounds when working with square inches, or to square 
feet when dealing with foot-pounds. 

The complications, however, of units used by Williams does not affect 
the physical homogeneity of the equation, for whose errors we have to 
look elsewhere. 


II. Reconstructed Derivation of Formula 


The probable derivation of the formula has been reconstructed and is 
most likely as follows: 

In Fig. 1, let a lath of depth, d, and width, 5 (at right angles to the paper) 
be supported at A and B on knife edges 
distant / apart and let it be loaded at = p& 
the center, C. ‘WP 

The load deflects the beam slightly 
and the beam becomes generally 
strained. We are interested in know- 
ing the total strain-energy content of 
this beam. 

Unless the beam is very short and éé-< > Sr 
stubby, the shearing stresses in com- ‘ 
parison with the tensile and compres- 
sion stresses may be neglected. 

Along the center of the depth of the beam there is a “neutral axis” 
where there is ne stress. Above and below it the stress increases in pro- 
portion to the distance from the neutral axis (Fig. 3), being compression 
above the axis and tension below. Thus the stress at any point depends on 
its distance up or down from the neutral axis. 

But it also depends on the distance of the point from the center of the 
span. If the stress is explored at any particular level, lengthwise along 
the beam, it will be found to be zero at the supports and increasing uni- 
formly toward the center. (Fig. 2.) This double variability results in 
there being two points of maximum stress, one on the upper and one on the 
lower face of the lath, and directly central, under the load. At any other 
place it is less, becoming zero at all points on the neutral axis and at all 
depths directly over the supports. 

The strain energy stored at any point in the beam depends upon the 
stress there, and as the stress varies all over the beam, the summing up of the 
total energy in the beam is a slightly mathematical problem. 


Fics. 1-4 


At any point, P, let there be an element of volume, 5 dx dy, and let the stress there 
be f, while at the maximum points, under C, the stress is fmez or fm. Then the strain 


¥ 
| 


430 PRESTON 


energy stored in this element is (f?/2E) X volume of the element, where E is Young’s 
modulus. 

We must now express f, the stress at P, in terms of the maximum stress fm at C, 
and of the codrdinates x, y, of P. We have 


The energy stored in the element of volume at P is therefore: 


— x)*-y*-dx -dy] 


and the total energy in the whole beam is 


2 = 1/2 fy = 4/2 
Q f f (1/2 x)*y*dx dy 


x<=0 y= 


which reduces to 
2 
Q = Ue) (1) 


Each side of this equation has the dimensions of energy. 

Now in the above, Q is the energy stored on the beam under any (central) load. 
Suppose the beam is loaded to breaking; just before it breaks, it contains a certain 
energy, Q', equal to the work done by the impact in breaking it. This work is called 
W by Williams and Tuckerman. In addition they write A (cross-sectional area) for bd 
(breadth X depth), and a capital Z for our small /. 

Making these substitutions produces a formula: 


AL | 2 
18E (fm) 
E 
or (fm) (2) 


Now this is identical with the Tuckerman formula if we write S = (/,,) 
and so identify the modulus of impact with the square of the maximum 
stress produced by the impact. 

In other words, the impact modulus defined by the Tuckerman formula 
is nothing more than the square of the maximum stress. 

Obviously it does not have the dimensions assigned to it, viz., foot- 
pounds per square inch, but those of (stress)? or (pounds weight per square 
inch)’. 

The Tuckerman formula has now been derived. It is still to be decided 
whether it represents anything of interest. 


Ill. Modification and Use of Impact Stress 


In the ordinary static testing of laths of glass, the beam is usually 
supported on two knife edges and loaded at the center by a gradually in- 
creasing weight. When the glass breaks, note is taken of the weight used 
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and a figure is computed called the ‘modulus of rupture.’’ In the case of 
such a beam as we have been considering, the modulus of rupture is com- 
puted from the formula Mg = 3 W1/2bd? where W* is the weight used to 
break the glass. 

The formula would be modified if circular rods or hollow tubes were 
broken, but in any case the modulus of rupture is nothing other than the 
maximum stress produced in the beam. This stress occurs in the surface 
layers of the glass directly under the point of loading. As a rule the glass, 
being of a stiff-necked and self-willed nature, breaks somewhere else, where 
the stress is less, but to save further trouble, we calculate the maximum 
stress which the glass actually supported, call it the modulus of rupture, 
and let it go at that. 

This is the procedure with static loads. For the sake of uniformity 
the same thing ought to be done as nearly as possible when working with 
impact strength. In other words the maximum stress produced by the 
impact should be recorded. An impact produces vibrations, and the loop 
and node effects may result in stresses distinctly different from those 
calculated by the simple assumptions of the Tuckerman formula, but if we 
decide to shrug our shoulders and let it go at that, the logical thing to do is 
to take the square root of Tuckerman’s ‘‘S”’ as representing the ‘‘modulus 
impact.” 

For V/S is fm or the maximum stress, and is directly comparable with 
the ‘‘modulus of rupture’’ obtained in static tests, the modulus of rupture 
likewise being the maximum stress and produced at the same point. 

From a practical point of view, the use of S instead of /S§ results in 
making glasses appear more variable than they really are. From a theo- 
retical point of view it is objectionable as being meaningless. And as 
used by Williams and Guyer, it is quoted in wrong units and is impossible. 


* The bar is placed above this W to distinguish it from W (work) in equation (2). 
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A BRIEF ANALYSIS OF SOME RECENT DATA ON THE IMPACT 
STRENGTH OF GLASS! 


By F. W. Preston 
ABSTRACT 


This paper attempts to analyze results provided by Dr. Guyer and Mr. Sherwood, 
with a view to finding out if anything useful is being obtained from impact testing 
figures beyond what is gotten from static tests. It is shown that in general, with the 
aid of the rationalization proposed in the foregoing paper, the impact and static tests 
can be compared as a simple ratio, and that this ratio has a pronounced tendency to be 
constant for given conditions of testing. 


I. Introduction 


In view of the new definition, given by the foregoing paper, to the impact 
modulus of glass, viz., that it is the maximum stress induced by the impact 
on the assumption that the lath bends to a simple bow, so that 


fi = V18 WE/AL 


where f; = modulus of impact = worst stress produced by impact (Ib./in.?) 
V = work done by the impact in in.-lb. 
E = Young’s modulus in Ib./sq. in. 
A = cross-sectional area of lath in sq. in. 
L = span in inches : 


it now appears desirable to calculate the values of f; and to compare them 
with the so-called ‘‘modulus of rupture,’ which is f,, the worst stress 
produced by a static-loading test. 


(A) Guyer and Sherwood Data 


For this purpose two sets of data are used: (1) that provided by Dr. 
Guyer in the paper previously cited, which was worked out for the Blue 
Ridge Glass Corporation, and (2) a set kindly provided by L. T. Sher- 
wood, whose tests were made for the Pennsylvania Wire Glass Company. 

Dr. Guyer’s tests were made with glass about '/, inch thick, 2 inches wide, 
and 8 inches between supports. Mr. Sherwood’s tests were made with the 
same thickness and width, but with 16 inches between supports. 

Taking Dr. Guyer’s results first: 

To calculate /;, the impact modulus as now defined, from the impact 
modulus as given by Williams and graphed by Dr. Guyer, multiply Dr. 
Guyer’s figures by 12 (to get the work done in inch-pounds instead of 
foot-pounds) and then take the square root of the resulting figure. This 
is then f; in Ib./sq. in. Since Dr. Guyer also gives f, for the same series 
of glasses, it can be tabulated also and the ratio f;/f, can be determined. 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Cleveland, Ohio, 
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Turning now to Mr. Sherwood’s data, the glasses tested were in all 
cases the regular product of five different American wire-glass companies, 
but in the series here recorded the samples had no wire in them. All 
samples were obscured glass originally, but in order to eliminate the 


TABLE I 
Dr. GuyeEr’s DATA 


aye Fi (tb./sq. in.) fs (Ib./sq. in.) 

Kind of Glass Manufacturer (‘‘ft.-Ib./sq. in."’) (i= V12-S) (static test) 
Ribbed plate A 17.8 X 10° 14,600 9400 1.56 
B 17.3 14,400 9700 1.49 
. 14.1 13,300 8100 1.64 
Pebbled wire A 8.7 10,200 7000 1.46 
& 7.5 9,5 5700 1.67 
D re 9,600 7200 1.34 
Polished wire A 9.2 10,500 9200 1.05 
& 6.8 9,000 6200 1.45 
D 8.6 10,200 8600 1.19 
Rough wire A 10.5 11,200 6900 1.62 
Checkered wire D 10.8 11,400 8200 1.39 
A 14,400 9800 1.47 
Luminex 14 14.5 12'700 8600 1.48 
. D 14.7 13,300 8900 1.50 

Checkered plate i B 13.7 12,800 9200 1 


possible effects of the surface patterns of different makers, the figured side 
was ground off and polished. As stated before, the width was 2 inches and 
the test span 16 inches. The thickness is recorded below. Each figure, 
both for impact and for static test, is the average of twenty specimens; 
polished side down in all tests. 


TABLE II 
Mr. SHERWOOD’sS DaTA 


Rupture 
Impact Modulus Modulus (static) 

Glass Manufacturer Thickness (Ib./sq. in.) (Ib./sq. in.) 
Polished white plate J 0.236 7220 6490 1.11 
K 0.226 7400 6124 1.21 
be 0.203 7850 6218 1.26 
M 0.229 7850 6274 1.25 
N 0.236 7600 6390 1.19 
Polished heat absorbing plate N 0.228 8100 6764 1.20 
Av. 1.20 


II. Conclusions 


The conclusions to be arrived at from the data here presented seem to 
be as follows: 
(1) There is no substantial difference in the mechanical strength of 


the glasses of different American manufacturers, so far at least as the glass 
itself is concerned, that is, so far as unwired glass is concerned. 
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(2) The glass will stand a momentary stress, produced by impact, of 
slightly greater amount than the load it will stand in a laboratory “‘static’”’ 
test. This is in line with the well-known observation that a sample of 
glass will usually “‘fatigue’’ and break under a load of long duration, 
though the load may be such as it can support for a fair length of time. 

(3) The ratio of the impact modulus to the static modulus of rupture 
seems to vary with the length of the span, if Dr. Guyer’s results and Mr. 
Sherwood’s are really comparable in other respects. 

(4) The impact and static moduli of rupture however, are of the same 
order of magnitude and probably not much is to be gained by testing both. 

(5) Dr. Guyer’s figures run higher for the simple static test than Mr. 
Sherwood’s. This may be due to a difference in the surface condition of 
the glass, to more rapid testing, or very likely, to the use of a shorter span. 
When the span becomes several feet, we get results still lower than Mr. 
Sherwood’s. 


Dr. Guyer’s data include a good many wire glasses. For the purpose of 
the present paper, no other tests of wire glass have been included, but 
an investigation of the effect of wire will be presented later on the stresses 
in wire glass, both the stresses produced by the wire and the modification 
of static and impact tests resulting therefrom. It will be shown there, 
among other things, that off-centering the wire does not theoretically 
produce any appreciable change in the strength of the glass, a conclusion 
in agreement with our experience, but contrary to Dr. Guyer’s interpreta- 
tion of some of his tests. 

The mechanical properties of glass, or at least the numerical values of 
its “‘strength,’’ are exceedingly hard to understand. When wire is added, 
they become harder still. Though they do not deal with the fundamental 
difficulties, it is hoped that the present papers may be useful as providing a 
more rational expression for the impact rupture-modulus and showing its 
relation to the static modulus of rupture. 
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STRESSES IN WIRE GLASS DUE TO THE WIRE! 


By F. W. PRESTON 


ABSTRACT 


Since the polariscopic evidence as to the strains in wire glass caused by the wire 
is either absent or hard to interpret, this paper was originally a mathematical investiga- 
tion as to what strains there ought to be, and what they ought to look like in the polari- 
scope. In the present pages, however, the findings are presented first in nonmathe- 
matical form, and the mathematical skeleton is secreted in a cupboard or appendix. 

The findings are checked with the polariscopic evidence, and a number of interesting 
points are, it is believed, here presented for the first time. 


I. Introduction 


A good deal of misconception exists as to the stresses that are set up 
in wire glass by the wire mesh embedded in it. The wire is often blamed 
for faults that are really those of the glass. It is also blamed for defects of 
manufacture, where the trouble is in the production, not in the product. 
These misconceptions arise partly from a misunderstanding of the polari- 
scopic evidence and partly from a failure to investigate some of the mathe- 
matical requirements. An elementary examination of the subject from 
both angles is presented here. There is no attempt to go beyond the ele- 
mentary features, which may, however, suffice to provide a much clearer 
view than that commonly existing in the industry. 


II. The Wire Center of Triplex System 


The wire in wire glass is soft-iron wire. Its coefficient of expansion is 
much greater than that of glass and therefore in cooling from the setting 
point, the glass must be strained by the wire. The wire in its turn must 
be strained by the glass. As the wire wants to contract more than the 
glass, it must be held stretched by the glass. Therefore, the wire is in 
tension. The glass, on the other hand, is in compression. Compressing 
the glass does not hurt it; it should be all the stronger for it. 

The wire netting is located at, or near, the median plane of the glass. 
The weight of wire is usually about 1% of that of the glass. The combina- 
tion really resembles a piece of “‘triplex’’ glass. On each side there is 
a sheet of plain glass and in the center a layer consisting of a wire mesh 
with a thin strip of glass within its meshes. 

Let us replace this middle layer with a thin uniform sheet of soft iron, 
weighing the same as the wire mesh per square foot. 

In ordinary 5/i.-inch wire glass, this layer of sheet iron would be only 
about '/j000 inch thick. It would not be a great success as a window, as the 
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ultra-violet would be completely stopped by the iron content, but it 
would have some of the mechanical properties of an ordinary sheet of wire 
glass. 

Ill. The Glass Is under Compression 


In the mathematical section of this paper it is shown that the iron would 
be strained to, or beyond, the yield-point of the metal,? while the glass 
would be compressed to the extent of some 250 pounds per square inch or 
more. The same _ thing 
happens when a wire mesh 
is used in the center instead 
of a continuous sheet of 
iron. The ultra-violet is 
less interfered with and the 
glass is much more useful 
as a window, but the con- 
clusions are much the same, 
viz., that the glass is nnder 
a compression of about 250 
pounds per square inch. 

The compression now is 
uniform in all directions in 
the plane of the glass. As 
the glass stands in a win- 
dow there is a compression 
from top to bottom of 250 
pounds per square inch and 
a compression of like 
amount from left to right. 
This sort of stress is quite 
invisible in any polariscope. 
Technically it is called an 
isotropic compression. 
Only near the edges of the sheet can the stress be detected in a polari- 
scope. For at the edge, the compression perpendicular to the edge must 
vanish, while the one parallel to the edge need not, and in general does not 


(Fig. 1). 


Compression Near and 
Parallel to Wire 


Another way of seeing the effect of the wire 
is to cut a strip as in Fig. 2, in which the mesh 
has been eliminated without eliminating the 

2 The yield-point of a metal is the stress at which serious plastic flow, meaning 
permanent “set,’’ takes place. At lower stresses the metal is elastic and recovers its 
original length if the stress is released. The change from elastic stretching to plastic 
yielding is quite sudden with ordinary commercial iron. 
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wire. A special large mesh wire was supplied by Dr. Shetterley of the 
Blue Ridge Glass Corporation for the purpose, and the color scheme in 
the polariscope is shown in Fig. 2. 

This pattern implies that there is a compression in the glass near each 
wire, parallel to the wire.* 

If a somewhat wider strip is cut (Fig. 3), a pattern is obtained somewhat 
as illustrated in Fig. 3. The cutting has released certain strains and 
not others, for when a particular wire strand has been removed, its strain- 
ing effort goes with it, and the adjoining compression in the glass is elimi- 
nated. Also, in regard to the fact that there can be no compression 
in the glass at right angles to a cut edge or very close to the edge, it is 
easy to see how the various ways of cutting leave certain nonisotropic 
stresses which are visible in the polariscope as color effects near the cut 
edges. (See also Fig. 4.) 


IV. Shearing Force Only at Edge 


There are, however, certain other unbalanced stresses that merit con- 
sideration. Returning to our sandwich with the thin sheet of iron, it is 
easily seen that the iron sheet would like to contract, and if slip could occur 
at its contact with the glass, it would do so, and the stress would thereby 
be relieved. But this slip must begin at the edge of the glass. It is evi- 
dent that if the glass came loose over all the central area, the iron sheet 
could not contract, nor the glass expand, so long as the edges held (Fig. 5). 
There is thus no shearing force tending to part the iron from the glass, ex- 
cept near the edge. 

The nature and amount of these shearing forces near the edge of the 
sheet might be worth further investigation, and an extension of the result 
to the actual stresses when the sheet of iron is replaced by wire mesh would 
be useful. 


3 Incidentally, this gives an opportunity to remark that the statement made by 
reputable glass works engineers and soberly printed by presumably respectable glass 
journals, that in the sensitive tint polariscope tension is shown by one color and com- 
pression by another, is all rubbish. Tension and compression are shown by the same 
colors, and which color, depends on the direction of the stress and its amount. By 
turning the specimen in Fig. 2 through a right angle, the blue will turn to yellow and the 
yellow to blue. But the compressions have not changed to tensions. Nor is the one 
color compression and the other tension at any time, but both are compressions all the 
time, in this particular case. That there are two colors in this instance does not even 
imply stresses of different amount, let alone of different sign; it is all due to the fact 
that the wires run in different directions and the stresses near them are parallel to the 
wires. 

What the stresses are has to be settled by using one’s head as well as one’s eye, and 
requires some acquaintance with both physics and mechanics. See ‘‘Use of Polariscopes 
in the Glass Industry,”’ Jour. Amer. Ceram. Soc., 13 [9], 595-623 (1930). 
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V. Effect of Tension in Wire 


In the case of the ordinary hexagonal wire mesh, there are still further 
stresses to be considered. If the undisturbed form of the mesh is that 
shown in Fig. 6, then the great tension in the wire would tend to pull the 
twists together and cause the single strand to assume the angle shown in 
dotted lines. But the glass resists this ambition of the wire, and must do 
so by forces applied at the end of the twist as indicated in Fig. 6. These 
thrusts are quite pronounced and readily visible in the polariscope. They 
make a beautiful pattern in a sheet of wire glass, like little bows of ribbon 
tied on each end of every twist. 

The same action of the wire that results in a thrust of the wire against 
the glass at P necessarily results in a stretching of the glass at Q, and 
cracks sometimes start at this point. The trouble, however, is not always 
due to the wire, for cracks start here for other reasons also, if the glass 
itself is not all that it should be. A discussion of this, however, would 
take us outside the scope of the present investigation. 

The foregoing discussion covers the nature of the most important 
stresses due to the wire in wire glass. The matter could be elaborated 
much further, but since, so far as the writer knows, this is the first analysis 
ever written on the subject, it seems to go far enough for the present. 
There are other stresses often present in wire glass, due to lack of homo- 
geneity, inadequate annealing, and other causes, but as these are not 
directly concerned with the wire, it is not necessary to treat of them here. 


VI. Numerical Values 


As to the numerical value of the isotropic compression estimated at 
250 pounds per square inch: if this value obtains at the center of an edge 
of a sheet where it is not isotropic but exists parallel to the edge 
of the sheet only, and is, therefore, visible in the polariscope, then a stress of 
250 pounds per square inch when examined in a sheet of glass 0.30 inch 
thick will produce a phase retardation of the polarized light of about 
0.30 X 250/1000 or something less than '/;2 of a wave-length. This is of 
about the right order as judged by the color-change in the sensitive tint- 
plate test. 

There follows a simple mathematical treatment of the first part of the 
subject. 


VII. Mathematical Treatment 


Let the glass at room temperature be 6 degrees below its setting point. 
9 is probably of the order of 400°C for wire glasses.‘ 
Let the coefficient of expansion of glass from room temperature to 


* If 500° is used, which is probably nearer, the argument is merely strengthened. 
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setting point average a,, and that of the wire over the same range be 
a;. a, is about 90 X 10~’, while a; is about 120 X 10~’ (inches per inch 
per °C). 

Call the difference a. Then a = 30 X 10~’ or thereabouts. 

When the glass has set to room temperature there is a difference of 
length of a0 or about 12,000 X 10-7? between glass and iron wire, or 
there would be if each were free to contract independently of the other. 
In other words each inch of wire would be 1.2 thousandths of an inch 
shorter than its mating piece of glass. 

The weight of 5/,s-inch wire glass is 4 lb. per sq. ft. 

The weight of wire in this square foot is 0.04 Ib., 7.e., there is 1% weight 
of wire to 100% of glass. 

As the density of iron is 7.7 against 2.5 of glass, the volume of iron wire 
is only 0.3% of the volume of glass. 

That is to say, if the iron, instead of being a wire mesh were a continuous 
sheet, like the celluloid of triplex, in the middle of a glass sandwich, its 
thickness would be only */;000 of the total thickness of the sandwich. 

Young’s modulus for glass (E,) is about 10’ pounds per square inch; for 
iron (£;) it is about 3 X 10’. That is to say, stretching an inch of glass by 
10—7 inch needs 1 pound per square inch stress to do it; while for iron the 
same amount of stretch will induce a stress of 3 pounds per square inch. 

Now if we think of a “triplex’’ piece of glass and iron sheeting, we can 
calculate the stresses induced. The following conditions are found: 


(1) Total tension in wire equals total compression in the glass. 
(2) Iron and glass must be of the same size at room temperature. 
(3) Total strain of glass and iron combined amounts to 26. 


Let the strain in the wire be x. That is, one inch of wire is stretched by 
the glass to a length 1+ x inches. One inch of glass would, if left to itself 
be longer than the wire by aO inches. But actually it has to be the same 
length as the iron, or 1 + x inches. It is, therefore, strained by an amount 
(a® — x) inches. 

The stress in the iron is E;x, and that in the glass is E,(e — x) pounds 
per square inch. To find the total forces in the iron and glass we have to 
multiply by their respective cross-sections. Suppose that enough glass is 
taken to give us one square inch of cross-section. Then we shall auto- 
matically include an area of wire mounting to */10 of a square inch. To 
make the argument general, call this amount of iron, r, (where 7, is the 
ratio of volume of iron to volume of glass). 

Then the total tension in the iron is r,E,x pounds of force, and this has 
to balance the total compression in the glass, amounting to E,(a@ — x) 
so that 
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r, Eix = E, (a = x) 
orx = E,a6/(nE; + E,) 
This enables us to calculate x, the strain in the iron. For example, using 


the previous values 


107+ 12,000 10~7/(1.009 X 10°) 
12,000 10~7/1.009 


In other words, the wire has to support 99% of the distortion and the 
glass only 1% because the glass is present in much larger bulk as com- 
pared with the wire. 

It is, therefore, sufficiently accurate to say that the iron is strained to the 
whole extent of the differential expansion (a8), while the glass is com- 
pressed to 1% of this amount. 

This gives the strains in the two. The stresses can be found by multi- 
plying the strains by Young’s modulus. 

For the iron, f; = E;a0 = 3 X 10’ X 12,000 X 10~’, 36,000 Ib./sq. in. 

The elastic limit for soft iron occurs at about 25,000 pounds per square 
inch, and the ultimate stress is about 50,000 pounds per square inch. It is 
not certain whether these values hold for wires as fine as those in wire glass, 
since wires are usually comparatively strong. The point has to be settled 
by experiment. 

When wire reaches the elastic limit (or more accurately, the yield 
point) it stretches a good deal without much increase of stress. Hence, it is 
probable that in glass, the wire is stretched somewhat beyond the yield 
point and its stress does not differ greatly from the yield stress. 


VIII. Conclusions 


The theoretical findings define the state of affairs in the sandwich as 
follows: 


The stress in the wire is approximately the yield stress and is tension. 

The stress in the glass is approximately 1% of this,’ and is compression. 
(Assuming the weight of wire is 1% of the weight of the sandwich.) 

In round figures the wire is strained to 25,000 pounds per square inch, 
and the glass to 250 pounds per square inch. 

For an examination of this conclusion, see the nonmathematical treat- 
ment. 


5 Since the density of iron is three times that of glass and Young’s modulus for iron 
is three times that for glass, the stress in the glass is to the stress in the iron as the weight 
of wire used is to the weight of glass used. If 2% of wire is used, the stress in the glass 
is 2% of the yield stress of the wire. 
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SELENIUM DIOXIDE AS A CONSTITUENT OF GLASSES! 


By Louris NAvIaAs AND JOHN GALLUP 


ABSTRACT 


SeO, is added as selenious acid (H,;SeO;) and as sodium selenite (NagSeO;) to the 
oxides Na,O, CaO, BaO, PbO, B,O;, and SiO, to form glasses and crystalline melts 
containing appreciable amounts of SeO,. The chemical analysis of glasses shows the 
vaporization of SeO, to be high during the melting stage. Most of these glasses are 
unstable in air or water. A relatively stable glass contained Na,O 33.4%, CaO 12.4%, 
B,O; 37.6%, SiOz 5.8%, SeO, 10.8%. Melting several compositions in a closed con- 
tainer yielded opaque or crystalline melts, whereas the same compositions melted in 
air with a partial volatilization of SeO, gave clear glasses. 


I. Introduction 


Selenium metal and selenium compounds have been used in small 
quantities as addition products to glasses for their color behavior, hence 
there are many references in the literature on this subject, but there are 
no readily found references to glass compositions in which selenium di- 
oxide is considered as an ingredient of the glass composition proper. This 
work was primarily undertaken to determine how selenium dioxide would 
behave with other glass-forming oxides, preferably in the field of low- 
melting glasses. 

Selenium dioxide is one of the few low-melting oxides, its melting point 
being 340°C for the material heated in a sealed tube.? Mellor? makes 
the statement that selenium dioxide is not decomposed in the slightest 
degree by heat or light, although it vaporizes just below the boiling point 
of sulphuric acid (probably below 300°C). 


II. Present Investigation 


Melts were made in porcelain crucibles heated by a Fisher burner or by 
a blast lamp where necessary. Heating with a Bunsen burner was not 
satisfactory as the selenium compounds were reduced as indicated by a 
reddish color. Reduction was totally avoided by the use of the Fisher 
burner. The melts were poured onto a cold metal plate for solidification. 

Some melts crystallized throughout the entire mass and were fractured 
along crystal boundaries. There were some melts in which crystallization 
was confined to local areas, the rest of the melt staying vitreous. The 
remainder of the melts cooled to vitreous masses in both appearance and 
in fracture; some were clear glasses, some were opalescent, that is, having 
a faint cloudiness, and others were opaque. 


1 Presented at the Annual Meeting, AMERICAN CeRAmic Society, Cleveland, Ohio, 
February, 1931 (Glass Division). Received December 4, 1930. 
2 J. W. Mellor, Inorganic and Theoretical Chemistry, Vol. 10, p. 810 (1930). 
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In a few melts selenious acid (H:SeO;) was 
used as the source of SeO:. The selenious 
acid decomposes at relatively low temperatures, with a copious vaporiza- 
tion of the dioxide. To prevent the loss of SeO: to some extent, the com- 
pound sodium selenite (Na,SeO;) was used where the sodium content 
was permissible. The other oxides were obtained from SiO, (ground 
quartz), NasCOs, NaNO;, B(OH)s, CaCOs, BaCOs, 
and PbO of chemically pure grades. 

H.SeOs;, when heated alone, liquefies rapidly and after bubbling violently 
leaves behind a white porous mass. Further heating vaporizes SeO, 
rapidly, the dense vapors being white in color and burning with a blue 
flame. The SeO, in the crucible turns yellow on heating and becomes 
white on cooling. Needle crystals are formed at the cooler portions of 
the crucible. The selenious acid used contained 84.0% SeO, (theoretical 
content 86.1%). NasSeO; melts to a clear liquid with no visible fumes, 
except a faint blue tinge around the crucible. On cooling, the melt becomes 
pasty and finally crystallizes almost completely. The NasSeO; used 
contained 59.5% SeO, (theoretical content 64.2% SeO:). 

(2) Weathering and Some of the melts were affected by the atmos- 
Solubility phere, shown by the opaque and powdery skin 

developed on their surfaces. Those that were not 
so affected were placed in cold water to determine their solubility. The 
more easily affected glasses crumbled into powdery constituents, whereas 
the more insoluble melts formed an opaque film over the surface of the piece. 


(1) Sources of Material 


III. Description of Melts and Glasses 


The compositions of batches are given in Table I, expressed both as 
weight. per cent and as molecular proportions. 
Melts (1, 2, and 3) were made with selenious acid and 
O SAveen, boric acid, the fusions being rather violent with copious 
fumes. On solidification opaque masses were obtained, resembling warm 
paraffin wax in appearance and in plastic properties. The cooled products 
were quite plastic, readily shaped by the hands. After several hours they 
became brittle and glasslike. On further exposure to the air they picked, 
up moisture and slowly showed all signs of deliquescence. Duplicates 
of the same batches on continued heating yielded chilled products which 
were opaque, white, and crystalline, having no cold plastic properties. 
These products readily disintegrated in water. 
Some clear glasses were obtained with these three 
(b) Na,0-B,0;-Se0; oxides as in melts 8, 11, and 12, the rest being 
crystallized or opaque. Number 8 was affected by the air, taking on a 
white film. All products were easily disintegrated in water. According 
to Table II, the SeO, content of glass No. 11 was found to be 10.7% al- 
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though 46.5% had been put in the batch. In No. 12 only 6.5% SeO, 
remained although 56.6% was put in. Assuming that SeO, was volatilized 
according to the analysis and that the other oxides did not vaporize, the 
compositions of the glasses were calculated as shown in Table II. While 
this contention is not strictly true, the recalculated compositions are much 
nearer the true values. 

” = To make more insoluble glasses, silica was intro- 
(c) Silica Additions duced in a number of batches. As a consequence, 
higher temperatures were needed to melt the entire charge and more 
selenium dioxide was volatilized. 

Batches Nos. 17, 18, and 19 with Na,O, SeO:s, and SiO, melted to form 
crystalline masses with only slight amounts of SeO, present. When 
B,O; was added to these oxides, a clear glass (No. 14) was obtained only 
when the B,O; content was relatively high (No. 15 with higher silica 
crystallized on cooling). Glass No. 14 contained only 5.5% SeO: and 
about 17.8% SiO, (it was a clear glass with a bluish tint). It disinte- 
grated slowly in water, forming a white film over night. Glass No. 16 
contained only 0.5% SeO2, and while clear cannot be considered as a glass 
containing SeO, in any quantity. 

Silica was introduced in other batches and the results are discussed in 
the following paragraphs dealing with other oxides. 

(d) Lead Oxide Batches of Na,O, PbO, and SeQO, crystallized after 
Additions pouring their melts (Nos. 20, 21, and 22). BO; was 

added in increasing amounts in a series, Nos. 23, 24, 25, 
26, and 29, No. 23 being crystalline, Nos. 24 and 25 being opaque but glassy, 
and Nos. 26 and 29 being clear glasses. Number 26 showed a content of 
20.5% SeOx, and was readily dispersed in water. Glass No. 29 having 
a lower Naz,O content contained by analysis 8.5% SeO, and was as readily 
disintegrated in water. 

On the addition of 0.25 mole SiO, it is shown in Nos. 27 and 28 how 
the lead oxide content had to be raised from 0.25 PbO to 0.50 PbO to 
change an opalescent glass to a clear glass. 

To the oxides in molecular proportions, 1Na,0, 
1B2,03, 1SeO2, was added BaO in increasing amounts 
of 0.25, 0.43, 0.5, 0.75, and 1 molecular weights, in 
compositions Nos. 35, 37, 34, 38, and 39, respectively. As the barium 
oxide content increased the glasses became less opaque, No. 39 having 
some clear areas of glass and some crystallized areas. From the melting 
behavior the SeO, content could not have been high in the resulting melts. 
f) Calci Oxid No fusions could be made with CaO and SeQ:, 
(N® 30) or with CaO, and SeO, (No. 31). 
With the introduction of an alkali, the four oxides 
NaO, CaO, BsOs, and SeO, yielded an opaque glass, No. 32, and two clear 
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glasses, Nos. 33 and 36. Number 33 contained some crystals dispersed 
through the glass. Glass No. 36 contained on analysis 25.6% SeO.. It 
disintegrated readily in water. 

Silica was added to these oxides and glass No. 40 with 0.5 mole SiO, 
was opaque and white, No. 41 with 0.25 mole SiO, had a slightly milky 
appearance, and No. 42 with 0.18 mole SiO. was clear. Number 42 is fairly 
insoluble, remaining in water for some time without causing a surface 
film to form. It is not a satisfactory glass when compared with com- 
mercial glasses, but it was the best glass produced in this series. 

Glass No. 42 contained 10.8% SeOe, although the batch started with 
40.2%. A complete chemical analysis of this glass was made. In the 
following table is given the batch composition, the chemical analysis of 
the glass as determined, and the calculated analysis of the batch based 
on the SeO, content, assuming that the other oxides remain in the pro- 
portions given in the batch composition. 


Guiass No. 42 


Glass calculated Glass No. 42 


Batch compo- on SeO: detn, of Actual chemical 

sition 10.8% analysis 

Na,O 22.4% 33.4% 28.3% 

CaO 8.3 : 12.4 16.4 . 
B20; 25.2 37.6 35.1 
SiO; 3.9 5.8 8.7 
SeO, 40.2 10.8 10.8 
100.0 100.0 99.3 


From these results it appears that Na,O and B,O; were partially vaporized 
during the melting and that CaO and SiO, remained in the melt without 
much change. 


IV. Melts Made in a Closed Container 


A glass batch similar to No. 29 with 41.5% SeO, was heated in a crucible 
to dehydrate the batch. The crucible and charge were then slipped into 
a clear, quartz glass tube, which was completely sealed after evacuation. 
The container was heated in a gas furnace at about 900°C. The resulting 
melt was a white, opaque glass, not at all similar to the clear glass which 
was obtained by heating No. 29 in air by which process the SeOQ, content 
was reduced to 8.5%. 

Similar treatment was given to composition No. 26 containing 37.1% 
SeO,. During the heating in the closed system the melt had separated 
into two layers, the upper layer a white, opaque glass and the lower layer 
a yellow, opaque mass. Chemical analysis of the dehydrated charge 
showed a content of 31% SeOs, the upper layer of the melt containing 
16.3% SeO2. and the lower layer 46.6% SeO.. It would seem that the 
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major portion of the SeO, and PbO content had settled to the bottom 
of the melt. 

There was only a very slight amount of white material collected at the 
upper part of the quartz glass containers, indicating that practically all 
of the batch remained in the melt. Comparing the opaque glasses ob- 
tained in these experiments with the clear glasses obtained by melting in 
air, it may be stated that there is evidently a limit to the amount of SeO, 
which will stay in solution and give a clear glass. 


V. Refractive Index of the Glasses 


The refractive index of the glasses was measured by the powder method 
of immersion in liquids of known refractive index, ordinary light being 
used. As compositions of the glasses were only approximately known 
and as they were easily subject to change by continued heating, tHe re- 
fractive indices were measured to the nearest 0.01. The glasses containing 
lead oxide varied between 1.54 and 1.62, those containing barium oxide 
varied between 1.53 and 1.60, whereas all the other glasses varied in refrac- 
tive index between 1.50 and 1.56. The values are given in Table I. 


VI. Chemical Analyses—Methods 


(1) SeO, SeO: was determined in the glasses by a method described in 

Scott’s Chemical Analysis. The ground glass is fused with 
sodium carbonate in platinum, and the fusion cake dissolved in a 50% 
HCI solution. The selenious acid present is reduced to metallic Se by 
passing SO, through the hot solution. The metallic Se is collected on a 
Gooch crucible containing an asbestos filter pad. Precautions were taken 
to make the fusion quickly and to avoid heating the acid solution too 
strongly during the reduction with SOs. 

When the glass contained silica it was necessary after the fusion to re- 
move the silica by two dehydrations and filtration to avoid contamination 
of the reduced Se with gelatinous silica. No difficulties were encountered 
in the analysis of SeO. due to the presence of lead oxide, calcium oxide, 
or barium oxide. 

(2) BO; The method adopted was that described by V. Dimbleby.’ 
The powdered glass is fused with Na,CO;, and the fusion 
dissolved in HCI solution. The mineral acid is neutralized by the addition 
of CaCOs, and the solution separated from the solids by filtration. Man- 
nite is added to the filtrate to aid the boric acid present to affect the 
phenolphthalein used as an indicator. The weak acid is titrated with 
NaOH solution. 
(3) Na,O Na,O was determined by the J. Lawrence Smith method. 


V. Dimbleby, “Procedure Recommended for the Determination of Borie Acid 
in Glass,’’ Jour. Soc. Glass Tech., 14, 58-60 (1930). 
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(4) SiO, and CaO SiO, and CaO were determined by the methods com 
monly used in silicate analysis, starting with a fusion 


of the glass with Na,CO;. 


VII. Adjustment of Glass Composition to SeO, Content Found by 
Chemical Analysis 


The loss of SeO: in several of the glasses due to the melting of the batch 
was followed by determining the amount of SeO, actually contained in 
the glass and comparing it with the amount put in the batch. See Table 
II. The glass compositions were recalculated, accepting the amount of 
SeO, found by analysis and assuming that the other oxides remained in 
the same proportions as in the original batch. As was shown in Section 
III this is not strictly correct. 


TABLE II 
Batch as weighed Glass composition 
Glass calculated to SeOs determined adjusted to SeO: 

No. oxide basis (%) in glass (%) found (%) 
B2O; 34.3 57.2 
SeO, 46.5 10.7 10.7 
12 Na,O 15.8 34.0 
27.8 59.7 
SeOQ, 56.6 6.5 6.5 
14 Na,O 22.8 36.3 
25.4 40.5 
SeO- 40.8 §.5 5.5 
SiO, 11.2 17.8 
16 Na,O 20.5 32.2 
B.O; 22.8 35.9 
36.8 0.5 0.5 
SiO: 20.0 31.5 
26 Na:,O 20.8 26.3 
B.O; 23.3 29.4 
PbO 18.8 23.8 
SeO, 37.1 20.5 20.5 
29 Na,O 11.6 18.1 
PbO 21.0 32.8 
B.O; 25.8 40.4 
SeO, 41.5 8.5 8.5 
36 Na,O 23.6 30.4 
CaO 8.0 10.3 
B2O; 26.4 33.8 
SeO, 42.1 25.6 25.6 
"42 Na,O 22.4 33.4 
CaO 8.3 12.4 
25.2 37.6 
SiO. 3.9 5.8 
SeO, 40.2 10.8 10.8 
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VIII. Conclusions 


The numerous melts made with SeO:, present indicate that the major 
portion of SeO, is vaporized during the process of melting. Using a 
compound of SeO2 as NagSeO; (sodium selenite) helps to prevent immediate 
vaporization. With the lower melting glasses it is possible to maintain 
a fairly high content of SeO, in the glass, as, for instance, 25.6% SeOy in 
a soda-lime-boric oxide glass, and 20.5% SeOz in a soda-lead oxide-boric 
oxide glass. These glasses, however, are unstable, being readily affected 
by moisture. In order to create a relatively stable glass, it was necessary 
to add some silica, thereby causing a lowering of the SeQ,. content to 
10.8% in a soda-lime-boric oxide glass. 


RESEARCH LABORATORY 
GENERAL Co. 
Scuenectapy, N. Y. 
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ON THE DIRECT DETERMINATION OF SODA IN SODA-LIME 
GLASSES BY PRECIPITATION AS URANYL ZINC SODIUM 
ACETATE! 


By Francis W. GLaze 


ABSTRACT 


A method for the direct determination of soda in soda-lime glasses is described. It 
depends on the quantitative precipitation of soda as uranyl zinc sodium acetate and is 
based on the method described by Barber and Kolthoff. The advantage of this method 
lies in the fact that the sodium salt can be precipitated in the presence of the other basic 
oxides ordinarily present in soda-lime glasses. 


I. Introduction 


In the course of some work on the properties of special soda-lime glasses 
at the United States Bureau of Standards, there developed a need for a 
direct method for the determination of soda which would be fairly rapid 
and also accurate, and in which pieces of glass could be used instead of the 
powdered sample required in the J. Lawrence Smith method. This was 
necessary because of the hygroscopic nature of many of the samples. 

After a search of the literature, the method which seemed most promising 
was that of H. H. Barber and I. M. Kolthoff.? In this method, the soda is 
precipitated as uranyl zinc sodium acetate, (UO:)3ZnNa(CH;-COO),-6H20, 
from a neutral solution of the sample as chlorides. After the filtration of 
the complex sodium salt, the precipitate is washed with the precipitating 
reagent, alcohol saturated with the complex sodium salt, and finally with 
ether. 

After some experience with the method as described by Barber and 
Kolthoff, the amount of washing of the precipitate with the precipitant 
was gradually reduced and finally omitted entirely. Although the elimina- 
tion of this washing may not yield satisfactory results in analyzing all 
kinds of glass, it is thought that the modification can be safely used in the 
case of soda-lime glasses. That satisfactory results are obtainable by the 
method of Barber and Kolthoff and also by the modified method, can be 
seen from a perusal of Table I. 

Some special soda-lime glasses were then analyzed by both methods, 
the results of which are given in Table IT. 

Since a method for the direct détermination of soda in soda-lime glasses 
is frequently desirable, and the modified method of Barber and Kolthoff 


! Presented at the Annual Meeting, AMERICAN CERaAmic Society, Cleveland, Ohio, 
February, 1931 (Glass Division). Received January 14, 1931. Publication approved 
by the Director of the Bureau of Standards of the U. S. Department of Commerce. 

* Barber and Kolthoff, Jour. Amer. Chem. Soc., 50, 1625 (1928). 


450 


j 


DETERMINATION OF SODA IN SODA-LIME GLASSES 451 


TABLE I 


RESULTS OBTAINED ON STANDARD GLASSES BY THE BARBER AND KOLTHOFF METHOD 
AND THE MODIFIED METHOD 


Wt. of Ppt. NazO Found % Na:O 
Glass NazO B. & K.’s Modified B. & K..’s Modified J. L. S. Modified 
No. present * method method method method method method 
80 0.00971 g. 0.4803 g. 0.4805¢g. 0.00968 g. 0.00968 g. 16.65 16.59 


80 0.00658 0.3282 0.3279 0.00661 0.00661 16.65 16.69 
478t 0.00672 0.3338 0.3358 0.00673 0.00677 6.62 6.67 
99 0.00835 0.4141 0.4139 0.00834 0.00834 15.30 15.30 
105 0.00642 0.3187 0.3169 0.00642 0.00639 12.30 12.24 


* Determined by the J. Lawrence Smith method. 
Contains 7.88% K,O. 


TABLE IT 
RESULTS OF ANALYSIS OF SOME SPECIAL GLASSES 
Glass No. 93 111 112 113 118 119 117 
SiO: 60.32% 63.31% 62.72% 62.09% 70.34% 73.42% 69.78% 
Al,O; 1.20 1.94 2.94 
CaO 15.18 14.95 14.98 14.83 6.38 6.10 0.16 
MgO 8.08 5.32 12.98 
B. & K.’s 
method 20.48 20.56 19.97 15.13 15.21 17.01 


method 24.49 20.53 20.48 20.01 15.13 15.07 17.03 
Total* 99.99 99.99 100.12 99.87 99.93 99.91 99.95 


* Totals are based on soda determined by the modified method. 


has been found satisfactory for the purpose, details of the modified method 
are given below. 


II. Recommended Procedure 


The sample of glass is broken up into pieces about the size of a pea; 
0.50-0.55 gram of this sample is carefully weighed out into a platinum 
crucible and 2 to 3 milleliters of HClO, (60%) and 15 milleliters of HF 
added. The crucible is digested on a steam bath until most of the HF is 
removed. That portion of the glass which has been decomposed by the 
HF is broken away from the unattacked core by means of a platinum rod 
and 15 milleliters more HF added. The digestion is repeated. After 
two digestions, the sample will generally be decomposed; but it should be 
given a third treatment with HF as a precaution. It is finally evaporated 
as much as possible on the steam bath and then carefully heated to fumes 
of HCIO, on a hot plate or radiator. After cooling, the sides of the crucible 
are washed down with distilled water, and the solution is again evaporated 
and fumed to remove the last traces of HF. 

When cool, 5 to 10 milleliters of distilled water are added and the re- 
sulting solution is washed into a calibrated flask of 500 milleliters capacity. 
The solution is diluted to the mark with cold distilled water and thoroughly 
mixed. A 50 milleliter aliquot* is withdrawn by means of a calibrated 


* This aliquot should not contain more than 0.0108 gram of Na,O. For analysis 
of ordinary soda-lime glasses the quantity indicated will be satisfactory for glasses con- 
taining up to 21% Na,O. 
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pipette and then evaporated in a small casserole. The excess HCIO, is 
driven off by heating the casserole on a hot plate, after which the salts 
are decomposed by carefully heating the residue over a free flame with the 
casserole covered. The alkaline perchlorates are thereby converted to 
chlorides, the alkaline earth perchlorates to oxychlorides, and the per- 
chlorates of iron, aluminum, et cetera, to oxides. As some of the sample 
spatters onto the cover glass during this operation, it should be washed 
into the casserole with distilled water, at the same time rinsing down the 
sides of the casserole. The evaporation is repeated, the covered casserole 
dried in an oven at 105 to 110°C for 30 minutes, and again carefully heated 
over a free flame to complete the decomposition of the perchlorates. 
After rinsing off the cover glass and washing down the sides of the casserole, 
a few drops of HCl are added, the solution evaporated to dryness, and then 
the residue taken up in 1 milleliter of distilled water and 10 milleliters of 
the uranyl zine acetate reagent added.‘ 

After standing for 30 or more minutes, the sodium salt is filtered through 
a glass filter crucible by suction. A 30-milleliter Jena crucible, 1bG3, has 
been found very satisfactory. The precipitate is washed ten times with 
95 7 ethyl alcohol that has been saturated with the sodium salt, and then 
with ether. Air is drawn through the crucible until the ether is removed, 
the outside of the crucible wiped off with a slightly moistened cloth to avoid 
electrostatic effects, the crucible placed in a desiccator, and then weighed 
after ten or more minutes. A blank determination should be made on the 
reagents and distilled water following the above procedure. 


Wt. of precipitate K 0.02015 K 10 X 100. 
Wt. of sample 


Per cent of Na,O = 


Ill. Discussion 


It is not claimed that the above method is much more rapid than the 
classical J. Lawrence Smith method, but it does have the advantage that 
many of the operations require practically no attention. It is not neces- 
sary to remove any of the basic constituents present in soda-lime glass, 
thus obviating the numerous precipitations and filtrations of the ordinary 
methods. Consequently, there is less chance of loss of some of the sample. 
Also, the sodium is actually weighed and not determined by difference. 
And, lastly, those operations which do require the analyst’s attention con- 
sume very little time. 


* The uranyl zinc acetate reagent is prepared from the following solutions: 


Solution A Grams Solution B Grams 
Uranyl acetate (2H,O) —10 . Zinc acetate (3H:O) — 30 
Acetic acid (30%) — 6 Acetic acid (30%) — 3 
Water to make —65 Water to make —65 


After the salts in solutions A and B are dissolved by warming, they are mixed and 
allowed to stand twenty-four hours. A precipitate of uranyl zinc sodium acetate is 
formed due to the sodium contained in the chemicals which go to make up the reagent. 
This is filtered off and a solution is obtained that is saturated with the triple salt. If 
no precipitate forms, a very small amount of NaCl is added to insure saturation. When 
kept in Pyrex glass the reagent does not become turbid after long standing. 
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Furthermore, accurately calibrated flasks and pipettes are not an ab- 
solute necessity for accurate work because the aliquoting can be done by 
weight. In either case there is no reason why the above method should 
not be more accurate than the J. Lawrence Smith method in the hands of 
the ordinary analyst, for, in addition to the advantages already cited, if a 
0.5-gram sample is used, the per cent of soda is approximately equal to 
40 times the weight of the precipitate, while in the J. Lawrence Smith 
method it is approximately equal to 100 times the weight of NaCl. Hence 
the relative accuracy might be expected to be about 2.5 to 1. 


IV. Conclusion 


The method of Barber and Kolthoff, for the direct determination of 
soda, has been found applicable to the analysis of glass. 

A modified method has been successfully applied to soda-lime glasses 
in the presence of as much as 2.94% R2Os, 15.18% CaO, 12.98% MgO, 
7.88% K20, besides the other constituents ordinarily present. 
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A METHOD FOR ELIMINATING WATER MARKS FROM 
TABLEWARE' 


By G. A. 


ABSTRACT 


Water marks are eliminated from decorated tableware by washing in a solution 
(1 part to 4000) of Saponin as it comes from the ‘‘decal’’ machines, or by adding a 
defoaming agent such as turkey red oil to the saponin solution in the machine tank. 


I. Introduction 


During the decorating process stains are developed when water drops 
dry on tableware after the “‘decal’’ paper has been washed off leaving a 
residue which later burns into the ware in the decorating kiln. The 
effect is that of a devitrified blur on the glaze. 

Semiporcelain plants have prevented water marking by (1) sponging as 
the ware is taken from the machine, and (2) wiping with a damp sponge 
after the ware is dry and before placing in the decorating kiln. The first 
method precludes the possibility of water spots forming and the latter 
attempts to remove them after they have been formed. Either method is 
expensive and not wholly effective. More trouble is experienced due to 
larger drops when the decal paper is machine-washed than when hand- 
washed. Soluble salts will produce a stain but suspended matter in the 
water is especially objectionable. 

The origin of the stains lies in improper drainage from the surface of the 
ware. The high surface tension and reluctance to wet the surface of a glaze 
causes water to collect in large drops rather than to distribute itself in a 
thin film. The sized surfaces drain even less readily than the unsized 
since the water has less tendency to wet the sized surface. 

Most of the corrective reagents which could be added to the water 
either dissolve the size or have.a deadening effect on the fired decoration. 
Some of these reagents preclude the possibility of later lining the ware, 
since they leave an oily film behind. This is especially true of such 
reagents as soaps of the alkali base type. 


II. Surface Tension and Drainage 


Liquids of low surface tension form small drops while liquids of high 
surface tension form large ones. Several solutes were tried which are 
known to reduce the surface tension of water. The size of the drops formed 
was indeed proportional to the surface tension, but the tendency to drain 
was not proportional to the lowering of the surface tension. 


_} Presented at the Annual Meeting, AMERICAN Ceramic Society, Cleveland, Ohio, 
February, 1931 (White Wares Division). Received March 17, 1931. 
2 Research Professor of Ceramic Engineering, Eng. Expt. Station, Ohio State Uni- 
versity, Columbus, Ohio. 
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Alcohol reduced the size of the droplets but did not improve drainage. 
A 0.1% soap solution caused the surface to drain satisfactorily, but a 0.01% 
solution was not satisfactory. The surface tension of both solutions was 
low and not very different, 35 as compared to 38 dynes per centimeter. A 
0.1% saponin® solution with a surface tension of 63 dynes per centimeter 
drained perfectly and was more satisfactory than the soap solution of 35 
dynes per centimeter. The tests were carried out at 25+2°C. At this 
temperature the surface tension of pure water is about 72 dynes per centi- 
meter. The tendency for the solution to spread is apparently not 
related to the surface tension. 

The problem was reduced to obtaining a solution which would wet the 
glaze, spread readily, and maintain a thin film over the surface as a 
whole. Since the added reagent must burn out at the low temperature 
of the decorating kiln only organic compounds were used. Solutes, 
classed as detergents, gave the best results. 


Ill. The Reagents 


A large group of what might be classed as organic soaps suggest them- 
selves. Most of these reagents are sold under trade names such as 
Linoleate Paste, Emulsopin, Abietate Paste, and Saponin. Trihydroxy- 
ethylamine Stearate is descriptive chemically. 

Of the reagents tried in the laboratory, saponin gave the best results. 
ant applied it was entirely successful if the ware was dipped in 
fee it was taken from the decal machines. If used in the 
Mever, excessive foaming resulted. Saponin worked 

a Gay concentration in excess of 1 part to 4000. At greater 
the ution failed to spread satisfactorily and more concen- 
trated solutions tended to foam badly. Saponin is extracted from so- 
called soap bark and comes in several grades varying in purity and in 
price. The grade used is the crude powder which sells for approximately 
$1.00 per pound. 

Some of the other reagents caused less foaming in the laboratory tests 
but none were found to be quite so satisfactory in producing rapid 
drainage as saponin. It is possible, however, that some of these may 
displace saponin at some of the plants where the process is being used 
due to their lower cost. Some of these reagents will doubtless also show 
less tendency to foam when used in the decal machines. 

Foulk‘ states in substance that pure liquids do not foam; soluble addi- 
tions to a pure liquid usually tend to produce foaming; some solutes pro- 
duce much more foaming than do others; a film is formed when two 


3 Suggested by Dr. Edward Mack. 
4C. W. Foulk, ‘““A Theory of Liquid Film Formation,’ Ind. Eng. Chem., 21, 815 
(1929). 


456 BOLE 


liquid surfaces approach each other, but do not merge, due to the difference 
in concentration between surface and interior. 

The theory of foams and their control has not been developed sufficiently 
to predict what substances will act as antifoams. They can be determined 
only by test. We say that a foaming solution has a specific antifoam. 

Capryl alcohol proved effective. A few drops in ten gallons of saponin 
caused the foam to subside at once. The penetrating and sickening odor, 
however, precluded its use. Castor oil is a good foam reducer and is in- 
expensive but it causes a slow drying film to form on the surface and after 
drying appears to spread the line. 

Turkey red oil was finally adopted as the most satisfactory of the de- 
foaming agents tried. It is inexpensive. It leaves no film on the ware as 
its loses its oily character when it is dissolved in the saponin solution form- 
ing a very permanent colloidal suspension. Whether this is an emulsion of 
the oil or the disperse phase of an alcohol formed by the hydrolysis of the 
sulphonated castor oil has not been determined. The oil is used in a con- 
centration of one part in 3000 of water. More must be added from time 
to time as the foam reappears. The turkey red oil is a sulphonated castor 
oil. It sells for around 40 cents per pound. The grade known as 85% 
oil must be used since the lower grade actually causes foaming due to 
the impurities present. 


IV. Economy 


The total cost of the process if the ware is dipped as it comes from the 
machine is less than five cents per day per machine. If the solution is used 
in the machine tank the cost is about 75 cents per day per machine. 
While the greatest economy results from the production of a better ware, 
some saving is effected in the elimination of the wiping and a quicker 
drying of the ware. The ware dries in approximately one-tenth the time 
required for the water washed. 

The machine tends to clean itself better when the saponin solution is 
used than when water alone is used. In one plant the trouble of blistered 
decal disappeared when the saponin was used. 

Most of the plants have so far preferred to hand-dip the ware as it comes 
from the machine. No defoaming agent is thus required. 
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OPACITY OF ENAMELS IN TERMS OF COLORS' 
By R. E. STarkK 
ABSTRACT 
The matching of colors is a most difficult task, especially when the judgment of 
different eyes enters the equation. A constructive criticism is offered, concerning the 


so-called opacity of an enamel and suggestions are advanced as to how a ‘“‘standard’’ 
for color comparisons can be made, especially for white enamels. 


I. Introduction 


Color as seen by the human eye is a sensation transmitted to the human 
brain through the medium of the nerves, and is the record of a vibration 
or a series of vibrations. These vibrations are, of course, within the 
limits of the ability of the optic nerve to appreciate and translate into 
sensations. 

Every object has the ability to absorb a vibration or group of vibrations; 
consequently, the impression that reaches the eye is that portion of the 
original light that is reflected and not absorbed. Thus it is that a color 
is blue when viewed with white light; it is also blue in blue light, but 
black in. red light. 

There is an expression that is often heard that one enamel has a greater 
opacity than another. This is not exactly a true statement. What is 
meant is that one enamel reflects more of a certain color of light than 
another under a certain illuminant. A black enamel may be just as 
opaque as a white enamel in that it absorbs all colors and reflects the 
absence of color. 

The Committee on Standards of the AMERICAN CERAMIC Society should 
find some way to define in a tangible manner the so-called opacity of an 
enamel. To compare colors and express their opacity in some systematic 
manner, a Pfund colorimeter is now being used. Different enamels can 
thus be compared, both with and without addition opacifiers. 


Note: A short description of the tests being used and also of the type of instrument 
is given here. There are several types of instruments in general for such tests that are 
based on the principle of the photometer. The instrument used by the writer employs 
the principle of multiple reflection and is very sensitive to slight color variations 

The prepared sample is placed at a certain fixed distance from the standardized 
illuminant and by means of reflecting screens or mirrors and prisms, definite quantities 
of light from the primary source and from the reflecting surfaces are viewed simul 
taneously side by side through an eyepiece. The mirrors or screens are adjusted until 
a balance is obtained. A pointer is attached to the moving screen or mirror and by 
referring to the scale the various reflection factors may be computed. 

In the eyepiece are light filters which pass only a definite frequency band of light 
vibration whose principal wave-lengths are shown on the chart. 

Curves 1 and 2 represent relative reflectivities of two commercial enamels applied 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Toronto, Ont., 
February, 1930 (Enamel Division) 
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to blue ground-coat steel on 16-gage sheet steel. 


Both contain equal amounts of tin 


oxide and clay mill additions. Curves 3 and 4 represent the relative reflectivities of 
these same two enamels applied similarly with the exception that no tin oxide was added 
at the mill. All enamels were of the same standard weight per square foot. 


It is often possible to match colors by comparing the samples under 


= 
2 
3 = 
s 
S 444 5i 544 640 
hw Wave length in millimicrons 


Fic. 1.—Curve showing the percentage reflec- 
tivity from a commercial steel reflector enamel of 
standardized weight. 


applied to the sheets to be tested. The 


that takes place with the 


discussion under a series of 
lights of different colors, but 
the chief interest is the rela- 
tive reflectivity of the 
enamels. 


II. Some Investigations 
Made 


The curves presented in 
Figs. 1 and 2 refer to several 
recent tests. In Fig. 2, two 
standard frits on the market 
were used. A given standard 
weight of fused enamel was 
percentage reflectivity of light 


addition of specified quan- 
tities of tin oxide to each 
enamel is shown. 

Charts have been prepared 
to show the difference be- 
tween the right and the left 
eye of one observer, and 
this may be taken to be 
the possible difference be- 
tween two observers. The 
average difference is small, 
however, and in making 
comparisons over a prolonged 
period, fatigue or eyestrain 


: 


Equal division scale Reflection per cent 
N 


S 


38 


will often show up in one 
color more than in another. 

With such a device as 
this, the reflectivity of an 


51 544 573 640 
Wave length in millimicrons 


Fic. 2. 


enamel may be expressed in (1) the plain Mazda light, (2) through the 
Daylight filter, (3) through any of the other specified colors, or (4) these 
values may be plotted as codrdinate points, connecting them as graphs. 

The manufacturer of the colorimeter supplies standard opalescent 
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glass reflecting plates, which are standardized against the reflectivity of 
magnesium oxide. Thus there is in such an instrument an accurate 


= 
; 9 =k 
4 
5 
Fic. 3.—A diagrammatic sketch showing the r | 
relative position of standardized plates A and B 3 50 100 /50 
(or samples under comparison), the eyepiece illu Scale reading 


minant, etc. S is the color filter, G, the ground Fic. 4.—A characteristic calibration 
glass mirror to which a pointer is attached and curve supplied by the manufacturer 
which varies the standard illuminant to corre- with each instrument and used in de- 
spond with reflected light as viewed on photom- termining percentage illumination or 
eter screen P. reflectivity. 


method of comparing and evaluating colored enamels as well as white 
ones or it is possible to match an enamel for a bathtub with a piece of 
ribbon or a tile. 


CROWN CHEMICAL COMPANY, 
PITTSBURGH, Pa. 
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THE EFFECT OF FURNACE ATMOSPHERES ON THE QUALITY 
OF CERTAIN TYPES OF GLAZES' 


By Artuur P. Watts 
ABSTRACT 

A research sponsored by the American Gas Association was begun at Rutgers Uni- 
versity in January, 1929. One phase of this research is the determination of the effect 
of furnace atmospheres on glazes. By maintaining carefully controlled conditions all 
variables were eliminated except that of atmosphere. Tests were made in many at- 
mospheres using several different glazes. These atmospheres were formed either of the 
individual products of combustion, of combinations of gases which simulated actual 
furnace conditions, or of the products of combustion of city gas 


I. Introduction 


(1) Importance of Data Many defects in ceramic products, especially 
those glazed, can be ascribed to furnace at- 
mosphere. Furnace atmosphere, however, often is blamed because it is the 
least tangible of the many factors which may produce an imperfect ceramic 
product. The plant man generally has neither time nor equipment neces- 
sary to discover the cause of certain defects or which of the furnace gases 
are responsible. 
(2) Purpose Fuel Saving in direct-firing is large. . Little basic informa- 
tion, however, concerning the behavior of glazes when ex- 
posed to products of combustion is available. This study had two objects: 
(1) to determine the effects on ceramic glazes of the various constituent 
gases which make up possible kiln atmospheres, and (2) to determine the 
effects of various combinations of gases simulating actual flue-gas and kiln 
atmospheres. 
One of the first steps was a consideration of 
the various fuels and the chemistry of the 
combustion reactions. In the ceramic industry coal, oil, artificial gas, and 
natural gas are most commonly used, with coal and oil predominating. 
When fuel burns, carbon, hydrogen, and perhaps some sulphur unite with 
oxygen and liberate heat. With complete combustion, carbon burns to 
carbon dioxide, hydrogen to water vapor, and sulphur to sulphur dioxide. 
The products of combustion then are carbon dioxide, water vapor, nitrogen 
(from air and fuel), sulphur dioxide, and perhaps oxygen (excess air). 
With incomplete combustion carbon monoxide and perhaps unburned hy- 
drocarbons are present. 
The calculated percentage of sulphur dioxide in furnace atmospheres 
resulting from perfect combustion of (1) typical semibituminous coal with 


\*Presented at the Annual Meeting, AMERICAN CERAMIC Society, Toronto, Ont., 
February, 1930. Received January 20, 1931. 
2 American Gas Association Research Fellow, Department of Ceramics, Rutgers 
University, New Brunswick, N. J. 
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1% sulphur is 0.081%, (2) typical fuel oil with 0.7% sulphur is 0.04%, and 
(3) a city gas (New Brunswick, N. J.) containing 30 grains sulphur per 
100 cu. ft. is only 0.01%, or one-fourth of that from oil and one-eighth of 
that from coal. Since gas is usually distributed with less than the legal 
limit of 30 grains sulphur per 100 cu. ft., the sulphur dioxide evolved from 
this fuel is a very small amount. 

Carbon monoxide and sulphur dioxide are considered most harmful. 
Carbon monoxide may result (1) from insufficient oxygen, (2) when the 
combustion chamber is too small, and (3) when the carbon monoxide 
resulting from combustion is chilled below its ignition temperature. 
Seger,* assumed that as a glaze absorbs silica from 
the body, part of the sulphates dissolved in the 
glaze are evolved, thus causing gas bubbles in the glaze. Mellor‘ discussed 
this theory and stated a new theory: That sulphuring of glazes is entirely a 
surface reaction caused by the formation of a surface layer of sulphates 
which do not have time to diffuse into the glaze and which on cooling 
crystallize. He® also showed that a glaze can absorb hydrocarbon gases 
from the surrounding atmosphere, in this way offering an explanation for 
spit-out in the enamel kiln. Ortman® demonstrated that glazes will 
absorb sulphur gases from the kiln atmosphere. Ortman made no attempt 
to determine whether the gases absorbed were sulphur dioxide or sulphur 
trioxide but reported all sulphur found as sulphur trioxide. A. Faber’ 
reviewed previous work and concluded that the effect of sulphur gases in 
kiln atmospheres depends on the concentration and state of oxidation of 
these gases. Andrews and Hertzell* subjected sheet-steel enamels to 
atmospheres of CO2, Ne, raw city gas, and SOs, respectively, and obtained 
results which compare in some degree to those which will be reported here. 


(4) Previous Studies 


II. Laboratory Experiments with Controlled Atmospheres 


Glazes were applied on 2'/, by 1'/s by 
1/, inch white wall tile bisque by dipping 
and drying thoroughly. Three glazes were used: (1) a cone 02 commercial 
plant fritted lead glaze, (2) a cone 02 laboratory fritted lead glaze, and (3) a 
leadless fritted glaze maturing at about cone 02, made in the laboratory. 
(2) Principle of Method Each glaze was fired several times in an at- 
mosphere of air in an electric furnace to deter- 
mine the heating, soaking, and cooling schedules which consistently gave 


(1) Preparation of Specimens 


3 Collected Writings of Hermann Seger, Vol. 2, p. 645. 

4 Trans. Ceram. Soc. [Eng.], 5, 75 (1906); ibid., 6, 71 (1906). 

5 Ibid., 7, 1 (1908). 

® Jour. Amer. Ceram. Soc., 3, 476 (1920). 

7 A. Faber, Gas u. Wasserfach, 70, 419 (1927); Ceram. Abs., 7 [4], 250 (1928). 
8 Jour. Amer. Ceram. Soc., 13 [8], 522 (1930). 
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good glaze surface. The glazes were then fired in various atmos- 
pheres on a previously-determined best schedule. The atmosphere 
being the only variable, any change or defect in the glaze surface could 


i be ascribed to that alone. 

_ A platinum- 

(3) Appa wound tubu- 
ratus 

lar furnace, 


capable of attaining 
2200°F, or about cones 
5 or 6, 24 inches long, 
was so designed that the 
temperature over a space 
of 10 inches at the center 
was nearly uniform. A 
fused silica tube 38 
inches long and.2 inches 
inside diameter pro- 
jected about 7 inches 
beyond each end of the 
furnace. Insulating 
disks were placed into 
these projecting ends to 
keep the outer ends cool 
enough so that rubber 
stoppers fitted with glass 
tubing could be inserted. 
A thermocouple inserted 
to the center of the fur- 
nace was connected to 
an automatic recording 
pyrometer through a 
cold junction box. Two 
rheostats, a watt-meter, 
and a switch equipped 
with 20-ampere fuses 
gave accurate control. 
(See Fig. 1.) 
Carbon monoxide was 
generated in the labora- 
tory by passing CO, over charcoal at approximately 1750°F. Unconverted 
CO, was absorbed by potassium hydroxide solution or by ascarite. (See 
Fig. 2.) Steam from a boiler was heated to 420°F in a superheater. 
(See Fig. 3.) Actual flue-gas atmospheres from city gas were made by 


H, fused silica tube 
J, electric furnace 
K, tile specimens 


Floor 


F, leads to recorder 


E, cylinder gas - 
G, thermocouple 


-Apparatus for various gaseous mixtures. 


1. 


Fic. 


flow meter 


B, pressure gage 


A, cylinder gas 
C, needle valve 


D, 
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placing a Bunsen burner at one end of the furnace tube and drawing the 
burned gases over the specimens by suction. (See Fig. 4.) Flow meters, 
as shown in Fig. 1D, registered the flow from the tanks of compressed 
gases. These flow 
meters were cali- 
brated for different p> {| 


rates of flow, one in- 
strument being de- 
signed to register a 
flow of '/uoopartof #25 
a liter per minute. Ea | 
An improved a | 
type gas-analysis to | 
apparatus fitted to | 
analyze almost all 3 
gases, was used to 3 
determine the com- a | 
position of the | 
various furnace at- 
@ § | || ( 
absorbed by KOH Eg. 3 | 
solution, olefins by | 
acid, and oxygen B | | 
by pyrogallol; CO 13 | 
and Hg: were deter- g 
mined by combus- | 
tion. over copper 5 
oxide, and methane 255° AS 8 | 
and ethane by slow aay | | 
combustion usinga 
platinum spiral. | 
Nitrogen was ob- | 
tained by differ- 
g 
ence. 
ing sched- u 
dure 
ule for 


best glaze surface in air, experiments were made with atmospheres ‘com- 
posed singly of carbon dioxide, nitrogen, oxygen, sulphur dioxide, carbon 
monoxide, or water vapor and the harmful gases thus discovered. These 
harmful gases were then diluted with nitrogen until the minimum concen- 


| 
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tration at which they affected the glaze surface was determined. Then 
various combinations of gases simulative of actual kiln or furnace atmos- 
pheres were used. Reducing, neutral, and oxidizing conditions, with and 
without water vapor, were used. 

Atmospheres composed of one gas only, such as nitrogen, were formed 
by connecting a 
cylinder of the 
compressed gas 
to the furnace 
and regulating 
the flow at the 
desired rate. 

In tests in- 
volving two or 
more gases, €.g., 
carbon dioxide 
and nitrogen, 
the rate of flow 
from each gas 
cylinder was ad- 
justed by means 
of a needle valve 
connected to the 
tank. A_ sensi- 
tive flow meter 
was connected 
in the line from 
each tank and 
calibrated for 
the flow desired. 
The gases were 
run by T-con- 
nections into a 
common line 
where they were 

mixed and then 

delivered to the 
furnace. By keeping the flow meter readings at the proper mark, the 
desired gas mixtures were obtained. (See Fig. 1.) Analyses of the 
furnace atmospheres were made several times during each test as a check 
on the mixing apparatus and to ascertain whether the furnace atmosphere 
was the one desired. 

The methods used to obtain CO and water vapor have been outlined. 


L, electric furnace 
M, tile specimens 
N, condenser 

O, table 


Floor 


Hy 
| 
| 
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K, leads to recorder 


F, copper tubing 
H, fused silica tube 
J, thermocouple 


G, superheater 


Apparatus for atmospheres of steam. 


3. 


FIG. 


a 


boiler 

steam gage 

gas burner 
regulating valve 
condensate trap 


A 
B 
C 
D 
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It can readily be seen from examination of the figures showing the various 
arrangements of apparatus how almost any furnace atmosphere could be 
formed as desired. 

The tile from each test were mounted on 
cardboard and a notation made of the test 
number, method of applying the glaze, length of heating, soaking, and cool- 
ing periods, maximum temperature attained, and the constituents of the 


(4) Mounting of Specimens 


vacuum 


pump 


Floor 


Fic. 4.—Apparatus for atmospheres composed of products of combustion. 


A, Bunsen burner F, leads to recorder 
B, electric furnace G, refractory cement 
C, fused silica tube H, glass tubing 

D, thermocouple J, gas reservoir 

E, tile specimens K, spring clips 


furnace atmosphere. The glazes were closely inspected after each run for 
defects and were compared with the specimens glazed in air. 


Note: The glaze effects were classified as poor, fair, good, or excellent, according to 
the smoothness of surface, gloss, color, and freedom from bubbles. Some were ‘‘machine 
glazed”’ ata factory. This was to compare results on machine- and hand-dipped glazes. 
The schedule of 1'/,- to 2-hours heating, a one-hour soaking, and a 6- or 7-hour cooling 
which produced consistently good glazes in an atmosphere of air was used. 


III. Summary of Results 


Nitrogen caused a slight gray tinge in Glaze | 
and tended to produce bubbles in the glaze, 
although it did not always seem to be harmful. Later results led to the 
conclusion that any bad effects from nitrogen were due more to the lack 
of oxygen than to any harmful action of the nitrogen itself. 

Glaze 2 showed no bad effects from an atmosphere of nitrogen, the gloss 
and color being equal to that produced in air. 


(1) Nitrogen Atmosphere 
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Glaze 3, when fired in an atmosphere of nitrogen, was much inferior to 
the specimens fired in air. The gloss was not dimmed but a large number 
of tiny bubbles were produced. 

(2) Carbon Dioxide Glaze 1 was then subjected to 100% concentration 
Atmosphere of carbon dioxide. A tendency to develop nu- 

merous smali pinholes was noticed but in the case 
of Glaze | this was not serious enough to detract from the appearance of the 
glaze. 

Glaze 2, when fired in an atmosphere of almost 100% carbon dioxide, 
was pinholed and had many minute bubbles. 

Glaze 3, fired in an atmosphere of carbon dioxide, was very poor in 
quality, having a yellowish discoloration with many minute bubbles. 

.,. Glaze 1 was subjected to an atmosphere com- 
(3) Casben Mencniée posed of between 91% and 92% carbon monoxide. 
The remaining gas was mainly nitrogen. The specimens were blackened 
and excessively pitted. Lead compounds in the glaze were strongly re- 
duced. 

It was considered unnecessary to subject Glazes 2 and 3 to such an at- 
mosphere. 

(4) City Gas Glaze 1 was subjected to an atmosphere of unburned city 
gas. In the hot tube of the furnace the hydrocarbons of 
the gas were cracked, depositing finely-divided carbon on the test pieces 
and forming a strongly reducing atmosphere. The carbon had impreg- 
nated both the glaze and the body and had turned both jet black. The 
glaze did not fuse down to a smooth glossy surface but was rough and 
pitted. 
It was not known whether an atmosphere of oxygen alone 
would affect a glaze. Accordingly, Glaze 1 was subjected 
to such an atmosphere and no harmful effects were observed. 
nae Glaze 1 was subjected to an atmosphere of 100% 
(6) SO,.. The result was a mass of blisters and 
scummed patches which destroyed all gloss and roughened the surface. 
Glazes 2 and 3 were not subjected to a 100% concentration of SOs. 
(7) Steam Glazes 1, 2, and 3, when fired in an atmosphere of steam, were 
all badly affected. The steam caused bubbles to appear 
in all three glazes, although Glazes 2 and 3 were affected more than No. 1. 
The glazes were also darkened to some extent. 
(8) Carbon Dioxide This mixture was proportioned so as to form 
. . an atmosphere identical to that when perfect 
and Nitrogen Mixed combustion prevailed, and a very small amount of 
oxygen, no CO, about 15% COs, and the rest Nz were present. 

Glaze 1 in this atmosphere was fairly good but showed a few more 

bubbles and pinholes than when fired in air. Glaze 2 in this atmosphere 


(5) Oxygen 


| 
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was fair in quality but was inferior to those specimens fired in an atmos- 
phere of air. More bubbles were evident in the glaze. Glaze 3 fired in 
this atmosphere was inferior to those specimens fired in air, exhibiting 
many bubbles throughout the glaze. 
(9) Carbon Dioxide, This mixture was similar to the flue gas resulting 
Nitrogen, and from the combustion of city gas with about 30% 
Oxygen excess air. This mixture analyzed about 11% 
COs, 5% Os, and 84% Ne. Glaze 1 fired in this 
atmosphere was superior to the specimens fired in a mixture consisting only 
of carbon dioxide and nitrogen, and in addition was fully equal to the speci- 
mens fired in an atmosphere of air. Glazes 2 and 3 fired in this atmos- 
phere were superior to Glazes 2 and 3 fired in the neutral atmosphere of 
carbon dioxide and nitrogen. Both were also equal to the specimens fired 
in an atmosphere of air. These tests seemed to prove conclusively that 
free oxygen in the furnace was beneficial in obtaining good glaze surfaces. 
These figures are approximate as the analysis 
(10) 11% CO 5% On runs. 
83.5% No, and from . 
0.5% to 0.6% SO. Glaze 1, when fired in the above atmosphere, 
was very slightly affected, showing a very light 
scum. Glaze 2 fired in this atmosphere was inferior, exhibiting dullness 
and iridescent spots. Glaze 3 was of good quality but had a light scum on 
its surface. When the sulphur dioxide in this atmosphere was decreased 
to 0.25% all three glazes fired well and were of good quality, equal to those 
specimens fired in an atmosphere of air. These tests appeared to show that 
while 0.50% SO would affect the glazes, 0.25% would not. It should be 
noted that the atmosphere in the above tests contained no water vapor. 
(11) Water Cone r, 11% CO», Scumming was oe on Glazes | and 
5% Oz, 83.75% Ne, and 3 wager previously shown no scum 
0.25% SO, when 0.25% SO. was present in the at- 
mosphere. Glaze 2 was unaffected. 
These tests showed that apparently water vapor in the furnace atmosphere 
may aggravate the effects of SOz. The scum could be removed by washing 
and appeared to be soluble. In these tests no opportunity was given to 
water vapor to condense on the specimens, as no water vapor was passed 
into the furnace until the specimens were at a temperature of 700°F, and 
the specimens were removed at a temperature of 300°F. 
(12) Water Vapor, 15% Glazes 1 and 3 developed — ge 
CO., and 85% N, Many bubbles appeared in the glaze an 
in the case of Glaze 3 a darkening of the 
glaze was noticed. Glaze 2 was of good quality and was apparently un- 
affected. When about 5% oxygen was introduced, the defects were cor- 
rected to some extent, but not completely. More water vapor was present 
in these atmospheres than would be present in a normal flue gas. 
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The darkening of the glaze was dependent on 
the amount of CO present. At2.5% COa gray 
tinge was still visible in a white glaze such as 
No. 1, although the gloss and surface were good. It was also proved with 
Glaze 3 that carbon monoxide could darken a leadless glaze. 

A series of tests made with atmospheres composed of the products 
of combustion of a Bunsen burner (see Fig. 4) showed that an excess of air 
or free oxygen was very helpful in obtaining good glazes and confirmed the 
results of the tests made with synthetic flue-gas atmospheres formed from 
compressed gases. 


(13) Carbon Monoxide 
Diluted with Nitrogen 


IV. Conclusions from Laboratory Tests 


Several conclusions may be drawn from the results of these laboratory 
tests, as follows: 


(1) An atmosphere of air almost invariably produces good glaze sur- 
faces, provided, of course, that the glaze is of satisfactory composition. 

(2) Atmospheres containing carbon monoxide produce a gray or yellow- 
ish discoloration in a white glaze, and cause many bubbles and roughness. 
This effect is still evident when the carbon monoxide present is only 2% 
of the furnace atmosphere. 

(3) Unburned hydrocarbons may break down in a furnace atmosphere 
and darken a white glaze and body by the deposition of finely-divided 
carbon. 

(4) A neutral atmosphere of carbon dioxide and nitrogen is often not 
enough to produce good glazes and is sometimes responsible for inferior 
ones. 

(5) An oxidizing condition in which 4 or 5% Oz is present is often an aid 
in obtaining good glaze surfaces. 

(6) Sulphur dioxide produces scumming and dull patches on the surface 
of a glaze even when present in the furnace atmosphere in the amount of 
only 0.25%. 

(7) The effect of sulphur dioxide on glazes seems to be partially de- 
pendent on the amount of water vapor present in the furnace atmosphere. 

(8) Water vapor has a very harmful effect on glazes. 


The writer wishes to express appreciation to George H. Brown, De- 
partment of Ceramics, Rutgers University, under whose direction this 
work was carried on. 
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Abrasives 


Grinding facts. I. Anon. Abrasive Ind., 12 [8], 16-17 (1931).—Abrasives 
generally are thought of as hard, sharp, crystalline substances which cut into the work 
and remove minute chips. Not all abrasives, however, fall into this class. Abrasives 
used in buffing may be soft powders held together with a binder such as tallow and ap- 
plied to the buffing wheel. Some of these abrasives appear to have no cutting action 
and simply aid the buffing wheel in accomplishing a burnishing or flowing of the surface 
of the work to produce a bright finish. Materials used as abrasives vary widely in 
form, occurrence, and cost. Most abrasives in common use fall into one of three cl iss: s: 
(1) silica, (2) alumina, or (3) silicon carbide. In addition to these there are many others, 
1.e., diamond, metallic buffing oxides (rouge, chromium oxides, magnesium, and tin 
oxides), and crushed metallic abrasives. There is no accurate and scientific method of 
measuring the hardness of an abrasive. Hardness is only a comparative term. 


TABLE I 
CLASSIFICATION OF ABRASIVE MATERIALS 
Silica Abrasives Alumina Abrasives Silicon Carbide Abrasives Miscellaneous 
(Silicon Dioxide) (Aluminum Oxide) (Silicon Carbide) Abrasives 
Sandstone Emery Aluminox Lionite Trade Names Carbowalt Diamond 
Sand Corundum Alundum  Natalite C-Abrasive Corex Garnet 
Pumice Fused Borite Natumite Calcinite Cresolite Rouge 
Flint alumina Boro Orelite Carbobrant Crystolite Crocus 
Quartz Trade Names carbone Oxaluma Carbolion Crystolon Lime 
Tripoli A-Abrasive Borolon Oxylum Carbolite Dayton Crushed 
Diatomite Alobrant Carbo Rex Carbolon silicon Metallic 
Alowalt alumina Rexite Carbolox carbide 
Aloxite Dayton Silexon Carbonoid Electrolon 
Alulion aluminum Staralox Carbora Lotens 
Aluminite oxide Sterlith Carborite Natalon 
Aluminoid Electrite Carborun- Natrundum 
Excelite dum Staralon 
Hytens Sterbon 


The diamond also has a widespread use. It is the hardest known substance and valu- 
able for truing and forming wheels made from other abrasives. Diamond dust is used 
for lapping operations, especially in gem cutting. Before the abrasive can be used as 
a polishing grain or to make up a grinding wheel or a hand stone, it must be crushed and 


! The abbreviation {. at the end of an abstract indicates that it was obtained from Chemical 
Abstracts by coSperative agreement 
The bold-face umber following the journal name is the volume, the issue number is in brackets 


followed by the page numbers. then the year in parentheses. 
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the individual grain graded according to size, by passing the crushed abrasive over a 
series of tilted, reciprocating screens which vary according to the size of mesh between 
the wires or cloth threads of the screen. The coarsest usual size is No. 6 and the finest, 
No. 220. Finer sizes are called powders, flours, or fines. E.P.R. 
Abrasive treated for surface tenacity. ANoNn. Abrasive Ind., 12 [4], 47-48 (1931).— 
Alumina abrasive that has surface tenacity has the inherent property of clinging to the 
glue on the polishing wheel after curing. An examination of the periphery of a polishing 
wheel set up with this abrasive shows a unique structure with clearance between the in- 
dividual grains that helps to prevent the wheel from clogging with the detritus from the 
polishing operation. E.P.R. 
Grinder generates surfaces economically. ANON. Abrasive Ind., 12 [4], 40-41 
(1931).—An example of the surface grinding of comparatively large parts is shown in the 
manufacture of cast-iron imposing stones used in printing by the Diamond Machine Co. 
The machine unit weighs over 30 T. The total length of the platen is 168 in. and maxi- 
mum speed is 30 ft. per min. It is fitted with a sectional silicon carbide wheel, 66 in. in 
diameter, and 24-grit. The wheel runs at a speed of 180 r.p.m. E.P.R. 
Segmental grinding wheel. H.Taytor. Mech. World, 89 [2307], 272-74 (1931).— 
The segmental wheel, formerly used only for rough grinding, is now used on all classes of 
surface grinding. Among its characteristics are the following: (1) less expense for up- 
keep, (2) of less volume than a continuous-surface wheel of same size, (3) availability, 
(4) broken segments replaced more cheaply than a complete wheel ring, (5) cutting freer 
and cooler, (6) one-size segment for large range of wheel diameters, and (7) rigid support 
close to grinding face giving full capacity of grinding segment. E.P.R. 
Chucking grinder motor driven. ANON. Abrasive Ind., 12 [4], 41-42 (1931).— 
A 20-in. chucking internal grinder developed by the Churchill Machine Tool Co., Ltd., 
is of the gear-traverse type with provision for hand traverse for positioning the table. 
The length of traverse stroke can be set accurately by adjustable trips carried on the 
long wheel-head carriage. - EPR. 
Grinding marine motor parts. ANoNn. Abrasive Ind., 12 [4], 20-24 (1931). 
This article illustrates and describes the grinding operations in the manufacture of Chrys- 
ler marine motors. E.P.R. 
Grinder for angular work. ANoNn. Abrasive Ind., 12 [4], 48 (1931).—-The surface 
grinder was designed for tool and die work by L. V. Goebbels. The wheel is directly 
driven by a vertically-mounted motor which forms the wheel head, which is passed 
over the work by hand. Adjustments are provided for setting the wheel accurately. 
Illustrated. E.P.R. 
Magnetic blocks standardized. ANon. Abrasive Ind., 12 [4], 42 (1931).—Mag- 
netic chucks as used for grinding purposes find a wider use when magnetic blocks are 
used to support the piece to be ground without clamps or jaws. The standardized, in- 
terchangeable, ready-made magnetic block developed by the Congress Tool & Die 
Works is built up of laminations of alloy steel and separated by nonmagnetic layers or 
segments of uniform thickness. All sections are riveted together by high-tensile 
strength, nonmagnetic rivets. E.P.R. 
Portable electric grinder and buffer. SraNpARD Exectrric Toot Co. Metal 
Cleaning & Finishing, 3 [3], 256 (1931).—This machine is equipped with a '/,-h.p. motor, 
has a spindle speed of 5400 r.p.m., and uses the high-speed bakelite wheels with 6 x 1 x 
5/g in: bore. A trigger type switch is used. Illustrated. E.J.V. 
Heavy-duty grinder and buffer. Anon. Brass World, 27 [3], 64 (1931).—‘‘Tex- 
drive’ power transmission from built-in motor to spindle, and a number of other inter- 
esting features are mentioned in descriptions of a new type of heavy grinder and buffer 
offered in two sizes, 10- and 15-h.p., by the Hisey-Wolf Machine Co. E.P.R. 
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Buffing machine. Hisrey-Wo_r Macuine Co. Abrasive Ind., 12 [4], 43 (1931); 
for abstract see Ceram. Abs., 10 [4], 242 (1931). E.P.R. 
High polish necessary. ANon. Abrasive Ind., 12 [4], 30 (1931).—The importance 
of polishing and etching in metallography was stressed by Francis F. Lucas, Bell Tele- 
phone Laboratories, in the Howe Lecture, A.I.M.M.E. Howe showed microphotographs 
made at 3500 diameters and said that to get results at such very high magnification, it 
was most important to have the surfaces of the specimen highly polished. To develop 
further the study of the minute structure of grain and atom it is necessary first to con- 
sider the problem of greater refinement in grinding. E.P.R. 
Automatic buffer and polishers for irregular shapes. ANon. Brass World, 27 
[3], 62 (1931).—A machine which buffs or polishes products of irregular as well as regular 
shapes is offered by the Contour Buffing Machine Co. E.P.R. 
Polishing and buffing glossary. II. Anon. Abrasive Ind., 12 [4], 48-49 (1931).— 
This glossary was compiled after considering criticism and suggestions on a preliminary 
list circulated in the polishing and buffing field. For Part I see Ceram. Abs., 10 [5], 317 
(1931). E.P.R. 
Independent spindle buffer. Anon. Brass World, 27 [3], 62 (1931).—A buffer 
having independently operated spindles which provide for independent varying speeds 
at either end of the machine is marketed by Black & Decker Mfg. Co. E.P.R. 
Relation of cleaning to buffing composition. P. W. ELLWANGER. Metal Cleaning 
& Finishing, 3 [3], 249 (1931).—This discussion stresses the importance of using a buf- 
fing composition which can be readily removed in the cleaning solution. E.J.V. 
Automatic machines for polishing bumpers. ANon. Abrasive Ind., 12 [4], 46-47 
(1931).—Bumper production in the U.S. is about 4,500,000 sets annually. Some of the 
polishing operations of the General Spring Bumper Corp. are described and illustrated. 
E.P.R. 
Cleanliness of polishing abrasives. HENRY R. Power. Metal Cleaning & Finish- 
ing, 3 [1], 43-44 (1931).— While the presence of oily dust in abrasive grains lowers their 
efficiency, the abrasive dust, formed by attrition, does not have any ill effects as shown 
by the results of tests, e.g., the glue briquet test. E.J.V. 
Cutting-off machine. ANon. Abrasive Ind., 12 [4], 42 (1931).—The Cincinnati 
Electrical Tool Co. announces a high-speed cut-off machine using wheels either 12 or 14 
in. in diameter and */, in. thick, operating at a peripheral speed of 15,000 to 16,000 


surface ft. per min. E.P.R. 
Abrasive production gain. O1iver Bowes. Abrasive Ind., 12 [4], 25-30 (1931); 
for abstract see Ceram. Abs., 10 [2], 87 (1931). E.P.R. 
PATENTS 


Grinding wheel. FRANK J. Tong. U. S. 1,795,354, March 10, 1931. A seg- 
mental grinding-wheel assembly comprising a holder having an annular channel on one 
face thereof, the sides of which extend in the direction of the axis of the wheel assembly, 
a series of blocks in the channel extending in the direction of the axis of the wheel, pins 
cemented in the blocks, the sides of the channel having openings at various axial distances 
for the reception of the ends of the pins, and means for pressing the pins into selected 
openings and the blocks to the holder. 

Cam-grinding machine. Jonn C. SHaw ANp Ropert D. U. 5. 1,796,125, 
March 10, 1931. A cam-grinding machine comprising a support for a master cam, a 
support for the cam to be ground, means for rotating the cam supports in unison, a 
movable member carrying a tracer roller and an abrasive wheel for coéperation, respec- 
tively, with the master cam and the face of the cam to be ground, and means controlling 
movement of the movable member transversely of the axes of the rotating supports 
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while the tracer roller follows the master cam, including a floating pivot for the movable 
member and a guide slot and roller for guiding the movable member transversely of the 
rotatable cam support. 

Grinding machine. Geratp A. De Vuirec. U. S. 1,796,189, March 10, 1931. 
A grinding machine comprising, in combination, a grinding element, a rotary work sup- 
port for a work piece having a plurality of peripheral work elements, certain of which 
are spaced unevenly, means for effecting a relative reciprocation between the grinding 
element and the support to carry the work elements across the grinding element, a drive 
connection for rotating the work piece in timed relation to the reciprocation, the con- 
nection including a cam-engaging means and an adjustable cam having a plurality of 
cam faces adapted selectively to engage the engaging means, and means for automati- 
cally indexing the cam in timed relation to the rotation of the work piece. 

Abrasive wheel. FRANK O. HOAGLAND. U. S. 1,797,526, March 24, 1931. An 
abrasive wheel comprising, in combination, a ring member having an integral outer flange 
thereon of slightly conical form, bearing portions on the inner surface of the flange, 
abrasive blocks within the flange and engaging the bearing portions and having their 
work-engaging ends tilted outwardly, clamping members engaging contiguous ends of 
adjacent blocks and forcing the blocks outwardly against the flange, and means to se- 
cure the clamping members to the flange. 

Portable cylinder grinder. Maurice N. PRANGE. U. S. 1,797,837, March 24, 
1931. Ina lapping tool, a frame, stone holders mounted on the frame for radial adjust- 
ment, grinding elements rigidly supported by the holders, and means for positively 
adjusting the grinding elements to a predetermined diameter including a pair of cam 
members and coéperating cam surfaces formed on the holders and inclining from points 
adjacent the heads thereof outwardly beyond the bottom walls of the stone holders 
to within points adjacent the longitudinal center of the holders. 

Grinding machine. Henry Forp. U. S. 1,797,857, March 24, 1931. In a ma- 
chine of the character described, a frame having a tool rotatably mounted therein, 
a drum rotatably mounted in the frame, a work holder rotatably mounted on a fixed 
axis in the drum, and means for oscillating the work holder as the drum revolves so 
that the resultant path of the work holder will be tangent to the rotating tool. 

Transportable grinding machine. WILHELM RINAU. U. S. 1,798,224, March 31, 
1931. <A transportable grinding machine comprising, in combination, a vertical guiding 
axle, a grinding spindle, a bearing bracket for the grinding spindle, a universal joint 
connecting the grinding spindle with the bearing bracket, a guide sleeve shiftably 
mounted on the guiding axle, and an arm projecting from the sleeve laterally on the 
side of the guiding axle opposite the bearing bracket, the bearing bracket being pivotally 
mounted on the arm and having an arcuate slot engaging over the guiding axle. 

Polishing machine. Rupo_F TvESTMANN. U. S. 1,798,639, March 31, 1931. 
The combination of a work holder adapted to hold the work therein, a polishing disk, 
magnetic means for keeping the work in contact with the disk, means for operating 
the latter, and means for varying the magnetic lines of force between the magnetic 
means and the work to vary the pressure of contact between the work and the polishing 
disk. 

Grinding machine. CHARLES H. Lyne. U. S. 1,799,109, March 31, 1931. In 
a grinding machine, a circular track to be mounted directly upon a circular body to 
be operated upon, a carriage rotatable on the trackway, and an abrasive element asso- 
ciated with the carriage and adapted to contact with the work as the carriage is rotated. 

Grinding machine. Henry H. YERK AND WILLIAM J. BAUMBERGER. U. S. 
1,799,491, April 7. 1931. In a grinding machine, a grinding-wheel spindle, means for 
revolving the spindle bodily about an axis eccentric to its own, means for rotating the 
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spindle about its own axis, a supporting member carried by the spindle and being free 
to move in response to the bodily movement of the spindle and a rotatable driven ele- 
ment carried by the supporting member for causing the rotation of the spindle on its 
own axis, and means for driving the element and for driving the spindle therefrom. 

Precision measuring device. JoHN B. ELFRING AND Cart G. ScHIELE. U. S. 
1,799,739, April 7, 1931. In a device for accurately measuring the wind in the ways 
of a machine tool bed the combination of a taut conductor wire extending parallel 
with the theoretical line of the way to be measured, a slide conforming substantially 
to the contour of the way supported thereby and movable therealong, an electrical 
source of energy carried by the slide and grounded through the bed to be measured 
and electrically connected with the taut conductor wire, an adjustable contact carried 
by the slide for engagement with the taut conductor wire, means electrically connecting 
the adjustable contact with the other side of the electrical source of energy, and means 
associated with the adjustable contact for measuring the amount of adjustment thereof 
prior to the engagement with the taut conductor wire. 

Control for internal grinders. C.iirrorp T. RauLe. U. S. 1,799,763, April 7, 
1931. In a multiple grinding machine, a turntable and grinding units at spaced in- 
tervals therearound, each unit comprising a work holder, a grinding wheel, a shaft 
adapted to rotate in opposite directions to change the relative alignment of the wheel 
and holder, a ratchet mounted on the feed shaft, an anchor wheel adjacent the ratchet 
wheel and adapted to rotate, a spiral spring connected at one end to the anchor wheel 
and at the other end to the ratchet wheel, a spring click yieldably holding the anchor 
wheel in any set position and permitting angular movement of the anchor wheel with 
respect to the ratchet wheel and two stops determining the initial angular position of 
one wheel with respect to the other, one fastened to each of the wheels. 

Grinding machine. REGINALD F. PETERS AND GLENN L. Davis. U.S. 1,800,102, 
April 7, 1931. Ina grinding machine for the purpose set forth, the combination of a 
plurality of vertically disposed work-grinding mechanisms each including a driving 
pinion therefor above the lower end thereof, a reciprocatory element common to the 
pinions for operating them, a driven gear carrying a crank pin on one side and having 
its other side provided with cam surfaces, a driving connection between the pin and 
element, a lifter assembly associated with each mechanism for lifting the work relative 
to the latter during the grinding action, a lifter shaft common to the assemblies for 
actuating them simultaneously to lift the work relative to the grinding mechanisms, 
and means extending from one end of the shaft and successively engaged by the cam 
faces for intermittently rocking the shaft to provide for the intermittent actuation of 
the assemblies. 

Segmental abrasive wheels. W. W. Triccs. Brit. 343,046, Feb. 25, 1931. 

Devices for testing grinding disks for hardness. H. LINDNER. Brit. 344,272, 
March 11, 1931. 

Device for dressing grinding wheels. H. N. SkerRRETT. Brit. 344,624, March 
18, 1931. 

Machines for grinding twist drills. R.Srock & Co. SPIRALBOHRERWERKZEUG UND 
MASCHINENFABRIK AKT.-GeEs. Brit. 344,644, March 18, 1931. 

Slideways of grinding machines and other machine tools. CHURCHILL MACHINE 
Toot Co., Ltp., ANp H. H. AssrinGe. Brit. 344,664, March 18, 1931. 

Grinding or abrading machines. CrncinNATI GRINDERS, INC. Brit. 345,062, 
March 25, 1931. 
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Art and Archaeology 


Decorative processes of blowing room. Roy E. Swain. Glass Ind., 12 [4], 81-83 
(1931).—While some treatments of glassware are used to conceal bad glass, others have 
been devised to add to the attractiveness of the ware. Blown glass is made in optic or 
core molds to give fluted optic glass, straight or spiral. Crackled glass is produced in 
open- or close-crackled types by a slight variation in the process used. Methods of pro- 
ducing pleasing effects by means of bubbles enclosed in the glass are described. In the 
production of iridescent glassware a film of some metallic salt is coated on the glass and 


methods have been devised for applying this film. Illustrated. E.J.V. 
Decoration of high-fire porcelain. A. CorNmLLE. Céram. Verrerie, 49, 519-22 

(1929). A.J.M. 
Decoration of porcelain. Marc Larcnevfgue. Céram. Verrerie, 50, 55-58, 

115-19, 167-73, 225-29, 273-75, 425-27, 593-94 (1930). A.J.M. 


Modern art of ceramics and glassmaking. R. pe BLoTTEFIERE. Céram. Verrerie, 
50, 245-47, 297-99, 347-49, 395-97, 451-52, 505-507, 565-68, 619-20 (1930).—Most 
of this material is historical. Brief reviews of manufacturing processes are given. 
A.J.M. 
Enameling and painting on glass. ANon. Céram. Verrerie, 50, 455 (1930). 
A.J.M. 
Copper reds for soft enamels for glass. A. Resou.t-Sauze. Céram. Verrerie, 
49, 449-50 (1929).—-Formulas are given. See also Ceram. Abs., 10 [5], 319 (1931). 


A.J.M. 
Modern china. JoHN TaLmapGE. Keystone, p. 127 (Feb., 1931).—Kitchenettes 
and dining alcoves account for some new trends in china design. (D.I.) 
Car figureheads. D. W. Last. Creative Art, pp. 129-34 (Feb., 1931).—Motor 
mascots of molded glass are illustrated. (D.I.) 


Color schemes from pottery. ANON. Christian Sci. Mon., 23 [108], 6 (1931).— 
The possibility of working out color schemes for different rooms in the home from a basis 
of the colors which are predominant in the decoration of pottery used in each room is 
discussed. E.J.V. 

Ceramic studios. ANON. Kunst, pp. 92-93 (Jan., 1931).—The studios of Villeroy 
& Boch have long been style leaders in ceramic decorations for halls, stairways, facades, 
bath rooms, etc. Illustrated. (D.I.) 

Art Division plans for domestic pottery. ANon. Ceram. Ind., 16 [4], 34647 
(1931).—The public should be educated as to the quality of American art pottery by 
means of traveling exhibitions, magazine articles, and radio talks. W.W.M. 

Ceramics in design copyright. WaLpon Fawcett. Ceram. Ind., 16 [4], 337-38 
(1931).—F. discusses the actions of Congress on certain design copyright bills and points 
out that the ceramic industries may be left unprotected. W.W.M. 

Design protection. HrLEN WaLSER. Pictures & Decorations, p. 37 (Feb., 1931).— 
The Vestal Bill, intended to make the pirating of designs impossible, is discussed. 

(D.I.) 

Cranbrook Foundation. ANoN. Amer. Mag. Art, 22 [2], 142-43 (1931).—The 
Cranbrook Foundation established by Mr. and Mrs. George G. Booth of Detroit will af- 
ford talented students favorable environment and superior leadership for further study. 
Craftsmanship, as other subjects, will be presided over by a genius from another nation 
as was the custom in the French court years ago. E.B.H. 

Specimens at Exposition of Old Russian Ceramics. Simon Lissm. Céram. 
Verrerie, 49, 459-61 (1929).—The pieces are described and illustrated. A.J.M. 

National ceramic factory. Paut F. Scumipt. Deut. Kunst und Dekoration, 
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pp. 249-52 (Jan., 1931).—Freiherr von Pechmann, new director of the National Ceramic 
Factory, Berlin, has assembled twelve small traveling exhibits of porcelain which show 
distinguished work of two centuries. (D.I.) 
Pottery at Persian Art Exhibition. ANon. Pottery Gaz., 56 [645], 404; [646], 
559 (1931); Illus. London News, 177, 1024-25 (1930); 178, 35-37 (1931); for abstract 
see Ceram. Abs., 10 [4], 248 (1931). E.J.V. 
Skara Brae: Stone Age village in Orkney. V. Gorpon CuiLpE. Antiquity, 5, 
47-59 (1931).—The pottery is so badly fired that no complete pot can be reconstituted, 
which may be due to the use of peat for fuel. The vessels were built up by successive 
rings and had flat bottoms, often spreading out a little beyond the line of the walls. The 
sides are comparatively straight without handles, necks, or shoulders; the rims are never 
bent out, as in Iron Age pottery, nor squashed down as in neolithic ware. They are 
often bevelled or stepped on the inside as the rims of food-vessels and cinerary urns. 
Two methods of ornament, relief and incision, were current. The relief patterns are 
formed by strips or blobs of fine clay applied to the rougher surface of the vase and care- 
fully smoothed on. The incised patterns were made with a blunt bone point in a finer 
clay coating the coarse surface of the vessel. The patterns, with one exception, can be 
paralleled on cinerary urns of the British Bronze Age. One example found is the only 
instance of a genuine spiral on pottery from prehistoric Britain. It is difficult to date 
Skara Brae earlier than the Bronze Age of Britain. A.J.M. 
English potteries. ANON. Pottery Gaz., 56 [645], 399-402 (1931).—Descriptions 
of small, out-of-the way potteries near Ilminster, at Cheddar, and in Somerset are given 


briefly. Illustrated. E.J.V. 
Majolicas of Castelli (Abbruzzes). ANon. Céram. Verrerie, 50, 493-95 (1930). 
A.J.M. 
Mexican arts. REN& D’HARANCOURT. Amer. Mag. Art, 22 [1], 5-22 (1931); 
for abstract see Ceram. Abs., 10 [1], 13 (1931). E.B.H. 


Artist tour of potteries. I. ANon. Pottery Gaz., 56 [646], 560 (1931).—Sketches 
of the pottery kilns and a workman using a thrower’s wheel are presented with a brief 
description of the operation. E.J.V. 

Flower holders. ANON. Christian Sci. Mon., 23 [114], 6 (1931).—Some glass 
and pottery vessels used as flower holders are briefly described. Illustrated. E.J.V. 

Wedgwood lecture. CHartes E. Wuite. Pottery Gaz., 56 [645], 415 (1931).— 
An illustrated lecture on J. Wedgwood was given at the Belfast Municipal Art Gallery 


recently. E.J.V. 
Wedgwood Bicentenary. ANON. Céram. Verrerie, 50, 191-94, 343 (1930); see 
also Ceram. Abs., 9 [12], 1111 (1930). A.J.M. 
Delft faience. Emire Bayarp. Céram. Verrerie, 50, 408-10 (1930).—A historical 
review is given. A.J.M. 
English and German faience. ANon. Céram. Verrerie, 50, 453-54 (1930). 
A.J.M. 


Old French faience. I. ANON. Céram. Verrerie, 49, 457-58 (1929).—A historical 
review is given. II. JIJbid., 49, 531-32 (1929).—The history is continued. A.J.M. 

Pottery relics of Venezuela and Egypt. Anon. Christian Sci. Mon., 23 [91], 
1 (1931).—Rude pottery vessels and stone idols, a possible link between the prehistoric 
residents of Venezuela and the Phoenicians before the Christian era, have been uncovered 
on the shores of Lake Valencia, near Maracay, Venezuela. E.J.V. 

Hermopolis. Rorper. Illus. London News, 178, 22 (1931).—R., director of the 
Pelizaeus Museum, Hildesheim, has begun excavation at Hermopolis, Lower Egypt. 
Below a temple was found a pottery kiln. Illustrated. H.H:S. 
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Imitations of sigillata shapes by Romano-British potters. THomMas May. Trans. 
Birmingham Arch. Soc., 52, 240-44 (1930); Antiquity, 5, 118 (1931). A.J.M. 
Persian enameled glass. A. U. Pope. Illus. London News, 178, 16 (1931). 
Colored plates are shown reproducing ware made in Persia centuries ago. H.H.S. 
Recent advances in archaeology. Sct. Prog., 25,427-34 (1931). 
A world review. The origin of American Indian culture is placed in southeastern Asia. 


Bower’s work in the Philippines is noticed. H.H.S. 
Hiil-forts. CHRISTOPHER Hawks. Antiquity, 5, 60-97 (1931).—Types of pottery 

and the locations where they are found are mentioned A.J.M. 
Chronology of painted ware in eastern Europe. VLApIMIR DumirrRescu. Ephe- 

merits Dacoromana, 4, 257-308 (1930); Antiquity, 5, 117 (1931). A.J.M. 


Neolithic pottery from Pangbourne, Berks, and Caversham, Oxon. SrvuartT P1c- 
Gott. Proc. Prehistoric Soc. [East Anglia], 6, 30-39 (1928); Antiquity, 5, 118 (1931). 
A.J.M. 


BOOKS 


Decoration of Glasses, Enamels, and Ceramic Products. (Décoration des verres, 
émaux, céramiques.) SUZANNE ZABOROWSKA. Published by Librairie Bailliére, Paris. 
90 pp., 50 figs. Price 6 F. Reviewed in Rev. belge ind. verriéres, 1, 224 (1930)—The 
chapters are (1) decoration of glass, (2) processes, (3) tools, preparation of objects for 
decoration, (4) use of colors, (5) different processes and their varieties, (6) colored glasses, 
(7) creation of models, (8) interpretation of decorative elements in their adaptation to 
form, (9) stained glass and its imitations, (10) perfect imitation of old faience, and (11) 
ancient ceramics. A.J.M. 

Dictionary of Color. A. MArrz AND M. REA Pauv. Reviewed in Brick Clay 
Rec., 78°(6], 338-40 (1931); Ceram. Ind., 16 [3], 314 (1931); see also Ceram. Abs., 10 
[5], 324 (1931). E.J.V. 

Introduction to Persian Art. A. U. Pope. xvi + 256 pp., 108 plates. Peter 
Davies, London, 1930. Price 7s 6d. Reviewed in Jllus. London News, 178, 72 (1931); 
Times Lit. Supp., 30, 17 (1931). H.H.S. 

A Handbook of Mohammedan Decorative Arts. M.S. DimMaNnp. xxxii + 287 pp. 
Metropolitan Museum of Art, New York, 1930. Reviewed in Times Lit. Supp., 30, 
17 (1931). H.H.S. 

Craftsmen’s Measures in Prehistoric Times. L. M. Mann. 25 pp. Mann 
Publishing Co., London, 1930. Price 3s 6d. Reviewed in Times Lit. Supp., 29, 1101 
(1930).—M.’s thesis is that from prehistoric times the artificer in flint and metal has 
worked strictly to scale, employing units of measurement which have persisted into 
historic times, and which are found in Europe, America, and even in oceanic islands. 

H.H.S. 

A Season’s Work at Ur, al-Ubaid, Abu Shahrain, and Elsewhere. H. R. HALL. 
xxiii + 300 pp. Methuen & Co., London, 1930. Price 25s. Reviewed in Times Lit. 
Supp., 29, 1094 (1930).—An unofficial account is given of a British Museum mission to 
Babylonia. H.H.S. 

The Danube in Prehistory. V.Gorpon Cui_pE. Clarendon Press, Oxford, 1929. 
447 pp., 100 plates, 11 maps. Price 42s. Reviewed in Antiquity, 5, 124 (1931).—This 
book cansiders the ancient pottery found in the Danube Valley. A.J.M. 

Who Were the Greeks? JoHN LINTON Myres. University of Calif. Press, 1930. 
634 pp. Price $5.00. Reviewed in Antiquity, 5, 122-24 (1931).—-Ancient pottery is 


used to trace the development of different cultures. A.J.M. 
Samoan Material Culture. Tr RANG Hrroa (P. H. Buck). xi + 724 pp., 56 
plates Bernice Bishop Museum, Honolulu, H. T., 1930. H.H.S 
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Wales and Archaeology. R.E.M. WHEELER. 24 pp. Oxford Univ. Press, 1930. 
Price ls 6d. Reviewed in Times Lit. Supp., 30, 29 (1931). H.H.S. 

Philological Studies in Ancient Glass. Mary L. TrowsrinGe. Price $1.50. 
Reviewed in Antiquity, 5, 131-32 (1931); Nat. Glass Budget, 46 [44], 17 (1931); for 
abstract see Ceram. Abs., 10 [1], 28 (1931). A.J.M. 


PATENTS 


Design for bottle. WaLTerR Boscuin. U. S. 83,596, March 10, 1931; Bert 
Becker. U. S. 83,658, March 17, 1931; Frep E. Reep. U. S. 83,751, March 24, 
1931; JosEPH NESTER, SR. U. S. 83,876, April 7, 1931. 

Design for plate. RANDOLPH E. LUKENS. U. S. 83,686, March 17, 1931; ARTHUR 
E. Mayer. U.S. 83,688 and 83,689, March 17, 1931; Harry J. Wain. U.S. 83,709, 
March 17, 1931; EpGar M. Bottome. U. S. 83,788, March 31, 1931. 

Design for compartment plate. EpMUND BoaRDMAN. U. S. 83,595, March 10, 
1931. 

Design for footed tumbler. Jrepp1a B. CLarK. U. S. 83,846, April 7, 1931. 

Design for tumbler. James E. DuNCAN, JR. U. S. 83,852, April 7, 1931. 

Design for goblet. GrorGe Sakier. U. S. 83,753, March 24, 1931. 

Design for surface tile for wall cap course. ROBERT Morris SUTPHEN. U. S. 
83,766, March 24, 1931. 

Design for combined water-closet bowl and flush tank. Berr O. TitpeNn. U.S. 
83,770, March 24, 1931. 

Design for illuminating globe, etc. Henry L. Beyer. U.S. 80,827, April 1, 1930 

Coating vitreous articles. AARON MARTIN HAGEMAN AND ALBERT FERDINANDLIND 
strom. U.S. 1,752,792, April 1, 1930. A coating composition for the interior surface 
of vitreous articles, comprising a pigment, a filler, a binder, an alkali, and zinc phosphate 

Colorimeter. Witt1am L. Patrerson. U. S. 1,799,639, April 7, 1931. In a 
colorimeter, a support having an opening, an optical system carried thereby, a plurality 
of holders for test and standard specimens mounted on the support in position for 
examination by the optical system, the holders and system being relatively adjustable 
in order to effect a comparison of the specimens, means enabling illumination of the 
specimens for comparison, a diaphanous scale device associated with each of the holders 
opposite the opening for indicating the extent of the adjustments and positioned in 
the path of diffused light from the means to be illuminated thereby, to enable readings 
of the scale devices to be made in a relatively dark room. 

Surfacing device for glass, ceramic articles, marble, etc. C.Heuze. Brit. 344,163, 
March 11, 1931. 


Cement, Lime, and Plaster 


Agreement of tensile strength of neat cement with strength of sanded mortar. I 
and II. Katsuzo Koyanaci. Jour. Soc. Chem. Ind. [Japan], 33 [11], 1233-44 
(1930).—Hydration of sound cement begins with crystallization of Ca aluminate while 
that of underfired, unsound cement takes place with deposition of gel which has far 
greater cohesion than adhesion. If a cement is unsound in a cold water test, the speci- 
men will crack and the strength will be lowered suddenly. Conclusions: Conditions 
increasing the tensile strength of neat cement reduce the strength of sanded mortar 
This is the reason why the strength of the former does not agree with that of the latter 

S.K. 
Relation between free lime and soundness of Portland cement. Iand II. Kai 
suzo Koyanaci. Jour. Soc. Chem. Ind. [Japan], 33 [12], 1364-72 (1930); Rock Prod., 
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34 [7], 74-75 (1931).—A short survey of the literature concerning the existence of free 
lime and descriptions of the methods of determining free lime in cement, porosity of 
clinker, and soundness of cement are given. K. developed a time-saving method of de- 
termining the soundness by means of Le Chatelier’s calipers. Results obtained in the 
experiments are reported. Conclusions: Portland cements leaving 4% residue on a 
4900 sq. cm. sieve are unsound in boiling tests when their content in free lime exceeds 
about 1%. They also fail in cold water tests when it exceeds about 2.2%. The facts 
have been proved by testing many clinkers, mixtures of sound and unsound cements, 
and unsound cement stored for varying lengths of time. Strengths, especially tensile 
strength of 1:3 mortar made of unsound cements, are low, but on storing, their content 
in free lime decreases, they become sound, and their tensile strength increases. These 
facts indicate that there is probably some relation between the blowing and the tensile 
strength. S.K. 
Action of sulphates on Portland cement. T. THorRvALpsoN, V. A. VIGFUSSON, 
AND D. WoLocnow. Rev. mat. constr. trav. pub., No. 254, pp. 435-39 (1930); for series 
see Ceram. Abs., 9 [2], 84 (1930). A.J.M. 
Cement in theory and practice. II. Hans Ktur. Cement & Cement Mfgz., 3, 
1456 (1930).—A discussion and review of reactions occurring in the cement kiln are given. 
At 800°C monocalcium aluminate and monocalcium silicate are present. The latter 
begins to change into dicalcium silicate at 900°C and this reaction continues as the tem- 
perature increases. At 1150°C both monocalcium aluminate and monocalcium silicate 
disappear, having been converted into the dicalcium compounds. Dicalcium ferrite 
forms at 1250°C and this is the essential preliminary to the formation of tricalcium sili- 
cate which begins at this temperature and continues until the end of the clinkering proc- 
ess at 1500°C. The final end-products of clinkering are dicalcium ferrite, tricalcium 
silicate, dicalcium aluminate, and a trace of dicalcium silicate. That tricalcium silicate 
forms more readily in Portland cement clinker than in the CaQ—Al,0;—SiO, system is at- 
tributed to the fluxing action of ferric oxide, magnesia, and alkalis present in the cement. 
K. states that at the maximum kiln temperature, 1500°C, dicalcium ferrite dissociates 
and clinker cooled rapidly from this temperature has a yellow-brown color due to the 
presence of ferric oxide, but if the same clinker is allowed to cool slowly as in normal 
kiln operation this ferric oxide recombines with lime and the clinker has the normal 
green-black color. III. Jbid., 3, 1607 (1930).—A review of the literature on the con- 
stitution of Portland cement clinker is given. K. presents his theory on the constitution 
of clinker. According to this theory the major constituents are alite and celite and a 
minor constituent which generally occurs is belite. Alite is composed of x 3CaO-SiO, + 
y 8CaO-2Si0,-Al,O; (Janeckite) but since Janeckite may be considered as a double com- 
pound of 3CaO-SiO, and 2CaO-Al,O;, alite can be expressed in terms of these compounds: 
Alite = tricalcium silicate + dicalcium aluminate. In the same way celite may be rep- 
resented as follows: Celite = x 4CaO-Al,O;-Fe,O; + y 2CaO-Fe.0;. But 4 CaO-Al,0;°-- 
Fe,O; can be represented as a double compound of 2CaO-Fe,O; + 2CaO-Al,O;. Thus 
celite may be represented in terms of these compounds. Celite = dicalcium aluminate 
+ dicalcium ferrite. Belite, the minor constituent, contains dicalcium silicate. Thus 
the three substances 3CaO-SiO., 2CaO-Al,O;, and 2CaO-Fe,O; may be considered mathe- 
matically as the ingredients of an idealized Portland cement in which they appear in 
varying combinations as alite and celite. See also Ceram. Abs., 9 [4], 262 (1930). 
. W.L. 
Electrofused cement. M. KAUCHTSCHISCHWILI. Siemens-Z., 10, 536-41, 560-62 
(1930).—Alumina cement possesses numerous known advantages over the best Portland 
cement. The chemical composition, properties, uses, and advantages are discussed. 
The electric fusion process is most suitable for the preparation of a uniform product. 
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A high yield is obtained with an electric arc tapping furnace which may be operated 
continuously or intermittently. An electric furnace designed and installed by Siemens 
& Halske A.-G. for the manufacture of alumina cement is described. The furnace is 
built for multi-phase current operation and is provided with 3 C electrodes arranged in 
a triangle. A special masonry is used to protect the bottom, and the walls are water- 
cooled. Production and efficiency are increased by the use of continuous electrodes. 
The raw materials, alumina, lime, iron oxide, and SiOz, are crushed, mixed, and intro- 
duced into the furnace, the bauxite having been previously heated at 800° to remove 
moisture. Since the melting point of the molten mixture is relatively low, 1400°, over- 
heating must be prevented to reduce objectionable side reactions and vaporization loss. 
This may be accomplished by use of electrodes of large cross-section, small current 
density, relatively high arc tension, and large bath surface. The fluid cement is tapped 
from 2 holes into cast-iron troughs of 275 to 325 kg. capacity, after which it is treated 
in the usual manner for cement clinker. For each ton of cement are required 0.7 to 
0.8 ton of bauxite, 0.4 to 0.45 ton of calcined lime, 700 to 800 kw.-hr., and 7 to 8 kg. of 


electrodes. (C.A.) 
Zeolites and hydraulic cements. Henri Laruma. Rev. mat. constr. trav. pub., 
No. 256, pp. 1-5 (1931). A.J.M. 


Carbon dioxide and acetic acid action on cement. Hans Tu. BUCHERER AND 
F. W. Merer. Zement, 19 [11], 1134-38 (1930); Pit & Quarry, 21 [10], 83 (1931).— 
The authors report on an investigation at the Chemical Laboratory of the Technical 
College of Munich that grew out of investigations on the quantitative determination of 
cement by means of the filtration method. Unsuccessful attempts were made to use a 
combination of carbon dioxide and acetic acid to remove lime and magnesia without 
silica. Many of the results (published in the form of tables and curves) appear signifi- 
cant for the study of the relationship between the strength. properties of cement and 
its resistance to dilute acetic acid and investigations are to be continued. See also 
Ceram. Abs., 10 [3], 222 (1931). E.P.R. 
Analysis of cement sedimentation. A. H. M. ANDREASEN. Zement, 19 [30], 
698-701 (1930); Rock Prod., 34 [6], 88 (1931).—A. has developed a special sedimenta- 
tion apparatus for analysis in the plant of the granulation and distribution of the con- 
stituents of mortar materials. Aethylenglycol was found to be a suitable settling 
medium for particles from 100 to 5 microns in diameter. The apparatus is illustrated 
and described with the method of use. W.W.M. 
Cement-like plastic masses, e.g., dental cements. O. Rurr, C. FRIEDRICH, AND 
E. AscuHer. Z. angew. Chem., 43 [42], 1081-87 (1930).—A differentiation of dental ce- 
ments into silicate and phosphate cements is not justified because hardening in both is 
due to formation of phosphate. They may be differentiated by type of gel formed. 
Because of rapid setting, dental cements are in a class by themselves. They also form 
volume-constant and water-resistant cements. In test cements, complex fluorides of 
Zn, Mg, Al, Sn, and Zr were used instead of phosphoric acid with the addition of oxides 
of Ca, Be, Mg, Cd, La, Zn, Al, Th, and Ce. Good cements were only obtained by the 
use of zinc silico-fluorides and zinc oxide with some alumina. Setting takes place ac- 
cording to the following reaction: ZnSiFs;H,O + 2ZnO + H,O = 3ZnF, SiO,-H:O. 
Other cements were made from the acid silicates of the rare earths with phosphoric acid 
which contained some zinc phosphates. These cements have good physical and mechani- 
cal properties. In the hardening of the new cements a SiO,-gel was formed. E.TB: 
Pozzuolanas. A.D. CowPpER AND F.L.Brapy. Dept. Sci. Ind. Research, Building 
Research Bull., No. 2 (1927).—The addition to cement of a pozzuolanic material capable 
of combining with the lime liberated during the hydration of the cement makes the prod- 
uct much less affected by the action of various chemically destructive agencies, reduces 
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efflorescence, and materially increases the resistance to injury due to severe heating. 
The types of available pozzuolanas include Santorin earth, trass, volcanic ash, diato- 
maceous earth, granulated blast-furnace slag, fired clay, furnace clinker, Si-stoff, and 
gaize. The beneficial action of a pozzuolana is due to its ability to combine with lime 
thereby rendering the lime insoluble and inactive. A method is given for testing the 
relative activity of various pozzuolanas. W.L. 
Field determination of cement content of paving concrete. H. ALLEN. Eng. 
News-Rec., 106, 513 (1931).—A method for determining the cement factor of concrete 
mixes is first described. The weight per cubic foot of fresh concrete is first determined. 
The yield or cubic feet per batch may then be calculated and the cement content may 
be determined from the yield. The method is limited to jobs on which proportioning 
is done by weight and where the mixer is equipped with an accurate water-measuring 
device. W.L. 
Jointless magnesium oxychloride floors. P. W. BARNETT AND B. BAKEWELL. 
Dept. Sci. Ind. Research, Building Research Bull., No. 1 (1925).—The object of this 
work, to obtain an oxychloride cement which, while retaining all the usual properties of 
such cements will not corrode metal work, has been attained by the substitution of 
ferrous chloride for magnesium chloride. By this means a noncorrosive cement was 
obtained which sets rapidly and which, with admixtures, forms a floor that can be used 
three days after laying. A floor of this cement was in constant use for more than 18 
months and showed no signs of wear or cracking. The magnesia filler and water should 
be mixed first, the ferrous chloride being added immediately before using. The use of ex- 
cess mixing water destroys the noncorrosive properties of the cement and reduces the 
strength. The maximum quantity of water added should not exceed 70 parts to 100 
parts of magnesia by weight. ; W.L. 
Effect of fluctuations in silicate modulus upon kiln output. O. Frey. Rock Prod., 
34 [6], 88-89 (1931); for abstract see Ceram. Abs., 9 [12], 1021 (1930). W.W.M. 
Gypsum and gypsum products manufacture. VIII. Mixing gypsum and special 
plasters. S. G. McAnatiy. Rock Prod., 34 [6], 56-58 (1931); for Part VII see 


Ceram. Abs., 10 [5], 327 (1931). W.W.M. 
Blending raw flour in cement plants. H.Lrrort. Rock Prod., 34 [5], 98 (1931); 
for abstract see Ceram. Abs., 9 [12], 1020 (1930). W.W.M. 


Four-materials parallelogram reviewed. M. SpInpDEL. Zement, 19 [51], 1200 
1205 (1930); Rock Prod., 34 [6], 88.(1931)—S. reviews his development of the 4- 
materials parallelogram for cement composition. The representation of cements by 
this means is simple. He tells what problems can De and have been solved with the 
diagram, which is given. W.W.M. 

Mold making in the ceramic industry. Lemoyne. Céram. Verrerie, 50, 175-76, 
277-79, 329-31, 377-83, 4383-34, 491-92, 545-46, 595-96 (1930).—A complete descrip- 
tion of mold making as applied to sanitary ware is given. A.J.M. 

Investigations on cement, aggregates, and gypsum. Anon. Pit & Quarry, 21 
[11], 98 (1931)—In its review of activities during 1930, the A.S.T.M. includes re- 
ports of interest to operators of cement, gypsum, concrete, and aggregates plants. 

E.P.R. 

Requirements of German | high-strength cements. Kari A. Gosticn. Pit & 
Quarry, 21 [13], 71 (1931); for abstract see Ceram. Abs., 10 [4], 252 (1931). E.P.R. 


BOOK 
German-International Directory of Cement, Lime, and Gypsum Industry. ANoN. 


Der Bau-Kurier, Berlin-Charlottenburg 2, Germany. Revised ed., 300 pp. Price 15 
Rm. Reviewed in Rock Prod., 34 [4], 84 (1931). W.W.M. 
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Enamels 


New marbleizing process. Better Enameling, 2 [1], 24-30 (1931).—The hollow- 
ware manufacturers were first to introduce a variation from the plain porcelain enamel 
finishes by adding a solution of salts to the milled enamel. Flecking gives a somewhat 
similar appearance and is accomplished by adding dry-milled enamel of one color of a 
definite coarseness to the milled base enamel of another color before dipping, or by spat- 
tering the second color with a stiff brush and scraper. Sunburst effects are produced by 


* spraying a second color over the base coat and varying from a heavy to a light spray. 


In stippling, a second color or a different shade of the base color is sprayed over the base 
coat before it is fired. Wood graining is reproduced from a rubber roll. The first imita- 
tion marble effects were obtained by splashing or sponging the various colored mottling 
enamels over a fired ground coat. By shaking the piece and allowing it to drain at vari- 
ous angles, a marbled effect is produced. The ‘‘direct method’’ of producing marble 
finishes utilizes a rubber or composition roll on the surface of which the design or pattern 
has been cast. A marbleizing paste composed of oil and finely-ground enamel or color 
oxides and oil is spread evenly over a smooth surface of plate glass or a composition 
table. The rol! is run over this surface and the paste adheres to the raised design. By 
running the roll over the piece of ware to be finished, the paste is transferred to it in the 
desired design. The second method of reproducing this finish is known as the “indirect 
method.’’ This brings into use a plate on which the design that is to be reproduced 
is etched. The paste is spread evenly over the surface of the plate and then scraped 
smooth so that it remains only in the etched portions of the plate and a plain roll of soft 
rubber or composition is run over the face of the plate. The design adheres to the roll 
and is transferred to the ware in the same way as by the direct method. A slight varia- 
tion of procedure is sometimes resorted to by using oil instead of paste. The design in 
oil is transferred to the ware and the color oxides are dusted over it. The oxide adheres 
to the oil and any surplus oxides can easily be blown or tapped from the surface which is 
free from oil. The new process duplicates the marble finish instead of imitating it. 
The design used is an exact reprint of marble grain taken from marble slab, which is 
accomplished by etching a carefully selected piece of marble and using this slab in the 
same manner as the design plate in the ‘‘indirect method.”’ Success is dependent upon 
the base color and marbleizing paste used and on the selection of the proper oxides to 
match the marble colors. If the paste has the correct viscosity and proper fineness, the 
marble effect will be a good reproduction of the original and practically as smooth a finish 
as the regular cover coat. All types of marble cannot be reproduced in this manner. 
Only those in which the mineral composition of the strata showing the grain of the marble 
is softer than the predominating mineral can be etched to make reproduction possible. 
The production of plain marbleized porcelain enamelware can be termed a one-coat 
finish job. The base or background color of the marble is sprayed over a regularly-fired 
ground coat and allowed to dry. When there are brushing operations these are per- 
formed and the ware is then ready to receive the marbleizing paste. When the piece is 
to be completely marbleized the plain rubber or composition transfer roll carrying the 
design in paste is run over it and the ware is ready for the firing operation. This type of 
work requires only one firing for finishing. Illustrated. See also Ceram. Abs., 10 [2], 
102 (1931). W.C.O.W. 
Black edging enamelware. ANoNn. Ceram. Ind., 16 [4], 392 (1931).—Formerly, 
ground coating and black edging of enamelware were done in two operations. The 
ground coat now is put on and then the black edging, which may be the same as 
the ground coat frit with black oxide added, and the two are fired at the same time 
Several methods of applying the black edging are described. W.W.M. 
Blistering and pinheads on wet cast-iron enameling. I]. WALTER KERSTAN. 
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Giesserei; Ceram. Ind., 16 [4], 336-69 (1931).—K. experimented with wet-process cast- 
iron enamels on irons of 4 chemical analyses. Microphotographs were made of polished 
sections and the surfaces of the 4 irons. Blisters and pinheads result from irons with 
porous surfaces, considerable uncombined carbon, or inclusions from the mold in the 
surface layer. By planing the surface from irons on which blistering occurred, the blis- 
tering tendency was overcome. Too long or too hard firing of the ground coat may cause 
blistering of the cover coat. Perlitic iron is most desirable for enameling as it changes 
least during processing. K. sums up the chief causes of pinheads and blisters as (1) 
defective composition of the ground frit; (2) time and temperature of firing not suitable 
to the ground-coat enamel and to the character of the cast iron; (3) physical faults in 
the cast iron; (4) insufficient cleaning of the surface of the casting; and (5) changes in 
composition of the cast iron fit for enameling during the actual firing of the enameling 
processes. For Part I see Ceram. Abs., 10 [5], 329 (1931). W.W.M. 
Base metals for enameling. MatrHew W. BuTLer. Metal Cleaning & Finishing, 
3 [3], 243-46 (1931).—B. discusses composition of enameling stocks, treatment of iron 
and steel sheets, effect of impurities, gages of the sheets used for different enameled prod- 
ucts, importance of the shape of formed parts, and various phases of the enameling of 
cast iron. Analyses of both sheet steels and cast irons used in enameling are given. 
Illustrated. E.J.V. 
Enamel ‘frit: manufacture and handling. Frep McC. Burr. Ceram. Ind., 
16 [4], 381-92 (1931).—B. discusses the raw materials used in enamels, dividing them 
into refractories, fluxes, and opacifiers and describes the production of frit in a plant 
using modern mills and metal storage tanks. The formulas of several types of ground 
and cover coats and the preparation of the enamel after fritting are given. The impor- 
tance of the mill additions, application of the ground and cover coats, and furnace con- 
struction are stressed. W.W.M. 
Effect of variations in composition on properties of vitreous enamels. ANON. 
Metal Cleaning & Finishing, 3 [1], 68 (1931); for abstract see Ceram. Abs., 10 [3], 174- 
75 (1931). E.J.V. 
Development of vitreous enameling. MatrHzew W. Butter. Metal Cleaning 
& Finishing, 3 [2], 155-58 (1931).—A historical outline is given of vitreous enameling 
methods. E.J.V. 
Alumina as an opacifying agent. H. Branpt. Fmailletechnische Monats- Blétter 
7 [2], 15-18; [3], 27-30 (1931).—A review of some of the patents and articles discussing 
the use of alumina as an opacifying agent in enamels is presented. Some of the patent 
claims are reprinted. E.J.V. 
Opacifying problem. ANon. mailletechnische Monats- Blatter, 7 [1], 8 (1931).— 
The need of some nonpoisonous opacifying agent for use in the cover-coat enamels on 
cooking utensils is pointed out. The suggestion of an opaque cover coat which could be 
applied thinly over a heavy coat of ground-coat enamel is advanced in connection with 


the discussion of the various opacifying agents which are now in common use. 
E.J.V. 


Oriental enameling methods. J. W. Wore. Metal Cleaning & Finishing, 3 
[2], 158-59 (1931).—The processes followed in the enameling of gold and silver as prac- 
tised in India are similar to those in use among Chinese, Italian, French, German, Eng- 
lish, and American enamelers. The colors, vitrifiable vases, fluxes, and tools are similar. 
The’ fluxes of the East are usually harder than those of America and England. This is 
requisite because of the variations in climate. Icespar, indianite, fibrolite, and glassy 
fresh feldspar are mineral substances almost peculiar to India which produce vitreous, 
transparent as well as opaque bases for the enamel. Enameling on porcelain and on 
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precious stones appears to be of greater antiquity than the enameling on metals in India. 
Products of all types are described. E.J.V. 
Equipment for cleaning metal. R. W. Mircue.t. Metal Cleaning & Finishing, 
3 [1], 13-26; [2], 107-15; [3], 195-203 (1931).—(1) In the discussion on the uses, ad- 
vantages, and applications of wood, steel, and iron tanks as used for metal cleaning pur- 
poses, data showing the effect of various cleaning solutions of the different kinds of woods 
used in tank construction are presented, and the different types of steel and iron tank 
constructions are enumerated. (2) Data on lead- and rubber-lined tanks and vitreous- 
enameled iron and steel tanks as used for containing cleaning and pickling solutions are 
presented. (3) A discussion is given of the uses and applications of stoneware, concrete, 
acid-proof brick, monel metal, and aluminum tanks as used in metal cleaning, and general 
observations are made as to the various types of tanks discussed in the series. Illus- 
trated. E.J.V. 
Metal-cleaning compound. Quicitey Co., Inc. Metal Cleaning & Finishing, 
3 [2], 164 (1931).—‘‘Annite”’ is an all-purpose cleaning agent that is claimed to have re- 
markable detergent action due to its highly-active colloidal properties. Its use is 
recommended for cleaning metal surfaces in preparation for enameling or plating. 
E.J.V. 
BOOK 


Industrial Enameling of Sheet Iron and Cast Iron. (L’émaillage industriel de 
l’acier et de la fonte.) Turers. Dunod, Paris. 252 pp. Price 44 F. Reviewed in 
Bull. Assn. Documentation, 20 [148], 197 (1930).—A discussion of industrial applica- 
tions which have developed in the enameling of metals is presented. E.J.V. 


PATENTS 


Porcelain enamelware fusing tray. ANTON BIEN. U. S. 1,800,048, April 7, 1931. 
As a new product of manufacture, a one-piece enameling tray is composed of metal 
and includes a horizontal rack having a plurality of interconnected bars disposed in 
spaced relation, and integral vertically-disposed supporting posts carried by the end 
bars of the rack. 

Enamel coatings for iron and steel articles. O. Hommer. Brit. 344,979, March 25, 
1931. 

Enamel coatings. Oscar HomMEL. Fr. 688,994, Jan. 28, 1930. Metallic objects 
are coated with a layer of an oxide of a metal of the Fe group before coating with enamel. 

(C.A.) 

Enamels. Soc. INDUSTRIELLE DE FUSION, RECHERCHES ET APPLICATIONS DU QUARTZ. 

Fr. 689,742, Feb. 12, 1930. Quartz or silica glass is used as a support for enamels. 
(C.A.) 


Glass 


Effect of heat treatment on viscosity of glass. G. GEHLHOFF AND M. THomMas. 
Glastech. Ber., 8 [2], 77-82 (1930).—A series of experiments was undertaken in order to 
clarify the general assumption that a glass melted from cullet or a glass with a high cullet 
content shows different working properties in spite of similar chemical composition, due 
to heat treatment. Glasses melted from original batches were allowed to stand in a hot 
furnace for a long time and other glasses were repeatedly melted and cooled. All these 
glasses were tested for viscosity in the range of 10° to 10° c.g.s. corresponding to tempera- 
tures of 900 to 1200°C, by an accurate method. Apparent differences in viscosity could 
thus be explained by the change in chemical composition. This was proved by taking 
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all the analyzed glasses and comparing the results obtained on them as to analysis and 
viscosity both as freshly-melted glasses and after the heat treatment. A laboratory 
experiment, in which the chemical composition was kept constant, showed the same 
viscosity curve for a glass melted from a batch and not cooled as for one cooled once or 
twice and remelted. The work was confined to the particular temperature range men- 
tioned in the interest of the accuracy of measurement. The measurements at lower 
ranges by S. English and W.E.S. Turner (see Ceram. Abs., 9 [7], 514 (1930)), however, 
produced the same results so that viscosity cannot be spoken of with reference to the 
influence of heat treatment. If the opposing idea of glassblowers were accepted as true, 
the only reason for the limited variable reflection and the annealing of glass could be the 
variable iron and gas content, since glassblowing is a dynamic process, while viscosity is 
a stationary condition. With slight changes in iron content and low gas content op- 
posed to the other radiating glass ingredients this is improbable. According to pliant 
experience this must be denied, assuming that a constant glass composition is maintained 
by compensating any loss of alkalis by the method of adding a shovelful of soda. 
E.J.V. 
Dependence upon temperature of some elastic properties in softening range of glass. 
G. TAMMANN AND R. Kern. Z. anorg. allgem. Chem., 192 [2], 161-78 (1930).—Isobars 
of a series of physical properties show a decided change in direction in a short tempera- 
ture interval, the softening range of glasses. This can be defined as the temperature 
below which the material is a glass and above which it is a highly-viscous mass. This 
temperature is designated JT». A corresponding temperature cannot be determined 
from the elastic properties of glass in the softening range. In a method to determine 
T,, the temperature at which the glass loses brittleness, temperatures were obtained 
which closely corresponded to Ty. Differentiation of the glassy from the viscous state 
was attempted by a study of the cracks and deformation caused by a ball falling on a thin 
layer of glass held at various temperatures. No differentiation could be detected, how- 
ever. According to Hertz the hardness of a glass is determined by the pressure at which 
the first cracks form when the pressure is transmitted through a curved surface. At 
temperatures far below the softening range the pressure at which the cracks first appear 
is constant, but when the softening range is reached the pressure varies so that the 
method is unsuitable for the determination of hardness in this range. LB. 
Changes in length of glass threads at high temperatures. IKUTARO SAWAI AND 
Morro Nisuipa. Z. anorg. allgem. Chem., 193 [1], 133-43 (1930)—The changes in 
length of glass threads in the range in which the glass is viscous were measured. At 
relatively low temperatures the thread is stable and does not shrink under its own load, 
but if subjected to a certain definite load the rate of shrinking is suddenly increased. 
This anomalous behavior is due to the fact that at this temperature the thread is held in 
equilibrium by its inner forces. For a thread of a definite diameter there is a definite 
temperature interval below which there is no shrinkage and the force of contraction de- 
creases with the temperature. There is a temperature lying between the critical tem- 
perature and the aggregation temperature, above which the glass is viscous and below 
which the glass is plastic. It is at this temperature that all of the molecular forces are 
brought into play. L.T.B. 
Influence of annealing on chemical resistance of glass. G. KeppLer. Rev. belge 
ind. verriéres, 1, 195-96 (1930).—Annealed glass shows greater resistance to chemical 
attack than unannealed glass. The increased surface resistance seems to result from 
the action of the gases during annealing. Fire-polished glass shows greater resistance 
than unpolished glass. In the case of blown glass the outer surface is much more re- 
sistant than the interior surface. K. discusses the annealing of flat glass. A.J.M. 
Variation of viscosity with temperature. E. N. pa C. ANprape. Glass Ind., 12 
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[4], 89 (1931).—Various mathematical expressions that have been evolved for express- 
ing the viscosity of glass by Twyman, Andrade, Fulcher, and Schulz are enumerated 
and discussed separately. While these expressions are adaptable for the viscosity of 
glasses there has not been any direct connection of viscosity with heat shown in 
any of them as yet. Some fundamental research on the matter should be con- 
ducted. E.J.V. 
Glass. I. ALBERT GRANGER. Céram. Verrerie, 50, 439-41 (1930).—Various 
definitions of glass are given. Attempts to represent the composition and constitution 
of glass by formulas are explained. II. Jbid., 50, 497-99 (1930).—Cooling curves for 
the crystalline and glassy states areexplained. III. Jbid., 50, 551-54 (1930).—Equili- 
brium diagrams (temperature-composition) are considered. IV. Jbid., 50, 607-10 
(1930).—Fusion and devitrification are discussed. A.J.M. 
Résumé of a course in glassmaking. V. ANoN. Rev. belge ind. verriéres, No. 9, 
pp. 198-99 (1930).—Double refraction, transmission of infra-red and ultra-violet radia- 
tions, and luminescence are treated briefly. VI. Jbid., No. 10, pp. 221-22 (1930).— 
Electrical properties, adsorption, chemical resistance, and devitrification complete Chap- 
terII. Chapter III is devoted to raw materials. Silica is considered first. VII. Jbid., 
No. 11, pp. 246-48 (1930-31).—Boric acid, soda, potash, and lime are discussed. VIII. 
Ibid., No. 12, pp. 273-74 (1931).—Magnesia, baryta, zinc oxide, lead oxide, alumina, 
and cullet are discussed. For Parts III and IV see Ceram. Abs., 10 [2], 109 (1931). 
A.J.M. 
X-ray permeability of beryllium glasses. C. Gotrrriep. Glastech. Ber., 8 [5], 
283-85 (1930).—The measurements of X-ray permeability were made to determine the 
effect of addition of beryllium oxide to glasses. The theory of absorption coefficients is 
explained. The method used in making the measurements and the composition of the 
test glasses are described. Results obtained experimentally were compared with 
theoretical values and there was no appreciable evidence of any effect of the beryllium 
oxide on the X-ray permeability in the concentrations investigated (up to 5.62% Bé). 
Illustrated. E.J.V. 
Physical properties of glasses in relation to their composition. The transparency 
of glass in the ultra-violet, visible, and infra-red range. M. Frirzscumipt, G. GEHL- 
HOFF, AND M. Tuomas. Glass Ind., 12 [4], 87 (1931); for abstract see Ceram. Abs., 10 
[4], 257 (1931). E.J.V. 
Specific heat, thermal conductivity, and adiabatic temperature change in the soften- 
ing range of glass. G. TAMMANN AND H. ELSNER VON TrONOW. Z. anorg. allgem. 
Chem., 192 [2], 193-209 (1930).—T he usual methods for determining specific heats could 
not be used because the specific heat-temperature relation is desired in only a short tem- 
perature interval and because of the low heat conductivity of glass. A dilatometric- 
calorimetric method is described for obtaining the specific heats. Various glasses studied 
showed an increase in specific heat in their softening range. It may be seen from differ- 
ential heating curves that the temperature of the glass is less than that of the standard 
substance used for comparison. This may be due either to an increase in the specific 
heat or to a decrease in the heat conductivity of the glass in the softening range. The 
temperature changes in the softening range of glasses caused by a change in the pressure 
on the glass were measured. From these changes the C, of the glass was calculated ; 
the calculated values are somewhat larger than the observed values. Cy, of the glasses 
increases with the temperature from 7,, the temperature at which the glass loses brittle- 
ness. From 7, to the highest temperature of these studies, the difference in temperature 
obtained on changirig the pressure by a constant amount does not vary much with the 
temperature and is only small, although the viscosity changes 10° c.g.s. units. By com- 
paring the observed temperature changes with the calculated values, the conclusion may 
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be drawn that in glasses, and especially in the highly viscous state, processes are occur- 
ring which are slowly proceeding to completion. L.T.B. 


Influence of various radiations on coloration of glass. A. LECRENIER AND P. 
Girarp. Rev. belge ind. verriéres, 1, 214-15 (1930).—Results on the various glasses are 
(1) potash-lead-silica glasses: no change from ultra-violet rays, colored yellowish- 
brown by radium radiation; (2) commercial glass containing potash, soda, lead oxide, 
silica: not affected by ultra-violet rays, colored yellowish-brown by radium; (3) a 
complex commercial glass containing barium, boric acid, alumina, soda, zinc oxide, 
silica: not affected by ultra-violet radiation, colored a clear brown by radium; (4) a 
glass of the composition 6SiO,-CaO-K,O decolorized with nickel oxide: colored a clear 
brown by ultra-violet rays, a greenish color by radium; (5) a potash-lime glass decolor- 
ized with manganese dioxide: colored violet by ultra-violet rays, a deep brownish-green 
by radium; (6) a soda-lime glass: colored violet by ultra-violet rays, a deeper violet 
by radium; (7) a commercial glass containing boric acid and zinc oxide, and decolorized 
by manganese and cobalt oxides: colored violet by ultra-violet rays and by radium; (8) a 
soda-lime glass containing cadmium: colored violet superficially by ultra-violet rays, vio- 
let-rose by radium; (9) a soda-lime glass decolorized with selenium: not affected by ultra- 
violet rays, colored pale yellowish-green by radium; (10) a soda-lime glass with additions 
of manganese and sodium nitrate: superficially colored a pale violet by ultra-violet rays; 
(11) a soda-lime glass containing arsenic and sodium nitrate: colored pale yellow by 
ultra-violet rays; (12) a glass similar to the preceding one but containing more arsenic 
and no sodium nitrate: colored more deeply than the above by ultra-violet rays; (13) a 
soda-lime glass containing sodium nitrate but no arsenic or manganese: colored pale yel- 
low by ultra-violet rays; (14) a soda-lime glass containing arsenic, manganese, and 
sodium nitrate: colored violet by ultra-violet rays; (15) a series of glasses containing lime 
and cerium: colored brown by ultra-violet rays with the exception of one sample in 
which the sodium nitrate was replaced by potassium nitrate. The colorations dis- 
appear when the glasses are heated to the softening point. Both ultra-violet and 
radium radiations seem to oxidize manganese in glass and produce a violet color. Glasses 
containing potash give yellow or greenish-yellow colors when radiated with radium 
while glasses containing soda give brown colors. Various minerals and chemical com- 
pounds were radiated by radium by L. and G. A series of experimental glasses had 
the general formula 6SiO,-CaO-kNa,O where k was equal to 0.8, 1.0, and 1.2. CaO 
was replaced by BaO and then by MgO. The colorations increased as the Na,O in- 
creased, but the shades varied according to the alkaline earth present. Potash glasses 
gave the same result. Mixtures of the two alkalis gave colorations which were mix- 
tures of the colors produced by the oxides when alone. Barium oxide gave a greenish 
color. Boric acid gave a brownish-gray color in soda-lime glass and a bluish-gray in 
a potash-lime glass. Since the frequencies of ultra-violet and radium radiations 
differ by considerable amounts, the mechanism of coloration is assumed to be different 
for each type of radiation. Ultra-violet rays seem to act upon the molecule while 
radium radiation seems to act upon the atom. A.J.M. 


Fluorescence of colored glass. W.R. Lester. Glass Ind., 12 [4], 83 (1931).— 
Experiments to determine whether by the exposure of glasses to ultra-violet radiation 
the property of fluorescence could be used as a qualitative test for the coloring compounds 
in the glasses, gave the following results: (1) It is possible to distinguish between glasses 
decolorized with selenium or manganese. (2) It is usually possible to pick out greenish- 
blue copper glasses from those colored by iron cobalt or chromium cobalt by visual in- 
spection, but if they are of approximately the same shade a visual inspection would be 
difficult. By means of the fluorescent property of the copper glass the different glasses 
are separated. (3) Manganese can be detected in a blue glass containing both cobalt 
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and manganese providing the color of the glass is not so dark as to mask the feeble 
fluorescence. (4) Cerium may be detected by its light purple fluorescence if not masked 
by other agents as cobalt. (5) The amber glasses fall into three groups: (a) giving an 
orange fluorescence, (b) a dull brown, and (c) no fluorescence. A table describing a 


number of glasses tested, and giving the results obtained, is included. E.J.V. 
Coloring glasses by carbon and sulphides. ALEXANDER Bork. Glastech. Ber., 
8 [5], 275-79 (1930); for abstract see Ceram. Abs., 10 [3], 181 (1931). E.J.V. 


Glasses colored by sulphur. H. Hetnricus anp C. A. Becker. Céram. Verrerie, 
50, 339-40, 385-88 (1930); for abstract see Ceram. Abs., 8 [6], 407 (1929). A.J.M. 

Coloring agents in glass. I and II. L. M. Ancus-ButrerwortH. Nat. Glass 
Budget, 46 [44], 16 (1931); Rev. belge ind. verriéres, 1,220 (1930); for abstract see Ceram. 
Abs., 9 [9], 719 (1930). 

Coloring, decolorizing, and fining with cerium. R. Scnuttze. Glastech. Ber., 8 
[5], 279-80 (1930).—A bibliography of literature on the use of cerium in glass is pre- 


sented. E.J.V. 
Decolorizing glass with selenium compounds. ANON. Céram. Verrerie, 50, 
289-90 (1930).—A review. A.J.M. 


Certain constituents of glasses. ANpR& THuRET. Céram. Verrerie, 49, 451-52 
(1929).—Germanium oxide, cerium oxide, uranium oxide, barium oxide, barium car- 
bonate, and barium silicate are discussed. A.J.M. 

Constituents and advance calculation of soda-borosilicate glasses. Oscar KNAPP. 
Glastech. Ber., 8 [3], 154-58 (1930)—The work of various investigators of soda-boro- 
silicate glasses is reviewed and data on the different properties are catalogued so that 
they are available for calculation of properties that should result from the melting of 
known compositions. E.J.V. 

Use of borax in glass manufacture. ANON. Jour. Soc. Glass Tech., 14 (56), 164-72 
(1930).—A general discussion is presented on the results obtained in plant practice of 
the use of borax in glass during the past two years. See also Ceram. Abs., 10 [4], 260 
(1931). G.RS. 

Use of borax in glass. ANoN. Céram. Verrerie, 50, 555-56 (1930). A.J.M. 

Nature and testing of ampoule glasses. W.Trpon.. Glastech. Ber., 8 [2], 82-84 
(1930).—By ampoule glasses, T. means the types of glass for small medicinal containers 
used for various serums, The special characteristics of and methods of testing these 


glasses are discussed. E.J.V. 
Physical properties of glasses for mechanical working. ANoNn. Rev. belge ind. 
verriéres, 1, 267-68 (1931).—Various properties are reviewed briefly. A.J.M. 


Mechanical properties of rolled and polished glass. E. M. Guyver. Nat. Glass 
Budget, 46 [44], 12 (1931); for abstract see Ceram. Abs., 9 [10], 830 (1930). E.P.R. 
Grinding and polishing flat glass. ANON. Céram. Verrerie, 49, 635 (1929). 
AJ.M. 

Bending properties of wire and raw glass sheets. H. CRAEMER. Glastech. Ber., 

8 [1], 30-31 (1930).—The data and results are presented. The size of the wire mesh, its 


shape, and arrangement in the glass were taken into consideration. E.J.V. 
Anomalies in thermal expansion curves of glasses. Marce. BELLIERE. Rev. 
belge ind. verriéres, 1, 262-66 (1931).—A review. A.J.M. 


Influence of cullet on rate of fusion and on working properties of soda-lime glasses. 
F. W. Hopkin, H. W. Howgs, anp W.E.S. TuRNER. Céram. Verrerie, 50, 59-61, 125 
27 (1930); for abstract see Ceram. Abs., 8 [9], 641 (1929). A.J.M. 

Obtaining consistently good qualities of glass: weighing raw materials. ALFRED 
Karsten. Rev. belge ind, verriéres, 1, 196-98 (1930). A.J.M. 
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Manufacture of crystal glass with and without lead oxide. ANON. Céram. Verrerie, 
50, 181-82 (1930).—Batch compositions are given. A.J.M. 

Electricity for coating mirrors. C. H. CARTWRIGHT AND JOHN STRONG. Popular 
Sci., 118 [5], 69 (1931).—Electrically vaporizing the coating material beneath the mirror 
to be coated while the entire set-up is under high vacuum, permits durable coating of 
scientific mirrors. Silver films, protected by coats of quartz 0.00001 in. thick, have 


been deposited by this method. Illustrated. E.J.V. 
Silvering glass. Donatp E. SuHarp. Rev. belge ind. verriéres, 1, 243-44 (1930-31); 

for abstract see Ceram. Abs., 10 [2], 112 (1931). A.J.M. 
Handmade and machine-made bottles. ANON. Céram. Verrerie, 50, 129-30 

(1930). A.J.M. 


Chemical composition of glass for bottles, flasks, bulbs, and tubes. ANoNn. Rev. 
belge ind. verriéres, 1, 238-39 (1930-31).—Present knowledge on the subject is discussed. 


A.J.M. 
Devitrification of glass. V. Grossmann. Ceram. Ind., 16 [4], 378 (1931); for 
abstract see Ceram. Abs., 9 [3], 172 (1930). W.W.M. 


Glass drilling and machines therefor. V.Lirscner. Glastech. Ber., 8 [3], 159-61 
(1930).—L. takes up (1) use of the punch drill, triangular or square in shape, with teeth 
like saw teeth; (2) the diamond drill, its application and performance; (3) the Widia 
steel drill, a product of the Krupp Steel Works; (4) the tube drill, using a hollow brass 


tube, and emery; and (5) drilling with a jet of sand. E.J.V. 
Glass feeder on market. ANon. Nat. Glass Budget, 46 [15], 5 (1930).—The 
Windeler pneumatic glass feeder is described. E.P.R. 


Manufacture of rolled plate. VII. Ernsr Lutz. Glass Ind., 12 [4], 84-87 
(1931).—Methods used in inserting the rough glass sheets into the annealing oven are de- 
scribed in detail, the tools being enumerated and described. The old single-chamber 
annealing kilns are discussed and the trend to the modern methods using continuous 
leers is touched on. The procedure followed in using the old single chamber kilns is 
given in full, and the disadvantages are pointed out. Illustrated. See also Ceram. Abs., 
10 [5], 340 (1931). E.J.V. 

Electric heating in glassmaking and ceramics. I. ALBERT GRANGER. Céram 
Verrerie, 49, 559-62 (1929).—Types of furnaces are described and illustrated by 
sketches. These include an electrically-heated tank furnace for the Fourcault process of 
sheet-glass manufacture. II. Jbid., 49, 621-22 (1929) Types of furnaces are discussed. 
Ill. Jbid., 49, 669-71 (1929).—Discussion is continued. IV. Jbid., 50, 5-6 (1930). 


Various patents are considered. A.J.M. 

Defective charging of glass tank furnaces. O. LecHER. Céram. Verrerie, 50, 
443-44 (1930). A.J.M. 

Currents of glass in tank furnaces. ANoNn. Rev. belge ind. verriéres, 1, 190-92 
(1930).—Literature on the subject is summarized. A.J.M. 
Glass furnaces and their waste gases. ANON. Céram. Verrerie, 50, 241 (1930). 
A.J.M. 

Depositing metal on mirror glass. ANON.* Bur. Stand., Circ., No. 389, 17 pp. 
(Jan., 1931). 5¢. For abstract see Ceram. Abs., 10 [2], 112 (1931). R.A.H. 


Protection of tank block against premature solution. H. HAusNer. Glastech. 
Ber., 8 [1], 25-30 (1930).—Knowledge of the expansion behavior of tank blocks is im- 
portant in their proper laying and tempering to protect them against premature solu- 
tion. Batch melting should not begin until the floating material has been settled. 
It is possible to avoid solution, to a considerable extent, by avoiding a low 
placing of the upper horizontal joints. Care should be taken to cool slowly and 
to avoid too great an increase in heat currents or thermal gradients. Cooling 
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in wide joints is preferred. The customary precautions must be taken in the laying 
up of the blocks. Illustrated. E.J.V. 
Glassmelting furnaces in America. W. K. BrRowNLEE. Glastech. Ber., 8 [4], 
228-30 (1930); Diamant, 52 [2], 24 (1930)—The advantages of modern tank con- 
struction depend mainly on three points: (1) reduction of surface currents through the 
transfer of the maximum heat toward the center of the tank; (2) a lowering of the arches 
in the unheated part; and (3) arrangement of an opening in the tank bottom. These 
points make possible the construction of tanks of greater performance without floats 


and bridges and the production of high-grade glass. E.J.V. 
Maintenance of glassmaking machinery. C. W. Bretr. Céram. Verrerie, 50, 

444-45 (1930). A.J.M. 
Modern Fourcault installation. ANoNn. Rev. belge ind. verriéres, 1, 268-71 (1931).— 

The installation is described completely. A.J.M. 


Possibility of improving the arrangement of a Fourcault plant. Hans NEUMANN. 
Rev. belge ind. verriéres, 1, 272-73 (1931).—Sketches are given and the plan is described. 


A.J.M. 

Heat insulation with glass wool. ANoN. Rev. belge ind. verriéres, 1, 245-46 (1930 
31).—The manufacture of glass wool is described. A.J.M. 

Gas-tight sealing of metal to glass. G. ASCHERMANN. Glass Ind., 12 [4], 89 
(1931); for abstract see Ceram. Abs., 10 [1], 28 (1931). E.J.V. 

Irisation of window glass. Huco HerMaANnn. Rev. belge ind. verriéres, 1, 271 
(1931).—Hydrolytic attack of glass surfaces is discussed. A.J.M. 

Resetvoir molds for pressed glass. ANON. Céram. Verrerie, 49, 685-88 (1929). 
A.J.M 

Pressed glass. ANON. Céram. Verrerie, 50, 341-42 (1930).—Defects are dis- 
cussed. A.J.M. 
Cheap blown glass. ANoN. Céram. Verrerie, 50, 239-40 (1930). A.J.M. 


Elimination of waste in the glass industry. G.H.Mrmes. Jour. Soc. Glass Tech., 
14 [56], 185-98 (1930); Nat. Glass Budget, 46 [49], 3 (1931); see also Ceram. Abs., 10 


[2], 112 (1931). G.R.S. 
Safety glass, its properties and manufacture. U.ARBENZ. Rev. belge ind. verriéres, 
1, 219 (1930). A.J.M. 


Safety glass. ANoN. Christian Sci. Mon., 23 [111], 16 (1931}.—Results of tests 
made on safety glass made up of three layers about 1'/2 inches thick, in all, by the ar- 
tillery research department of the French War Ministry are presented, showing the ef- 
fect of firing various types and calibers of bullets directly at the glass from a distance of 
5 yards. E.J.V. 

Great Britain to require safety glass in automobiles. ANON. Amer. Glass Rev., 
50 [25], 25 (1931).—Beginning Jan. 1, 1932, all new vehicles must have safety-glass 
equipment. E.P.R. 

Modern illuminating glassware. E.A.Hamwoop. Pottery Gaz., 56 [645], 397-98 
(1931).—After briefly discussing the development of the older types of light shades, H. 
takes up the new designs now in vogue. The types of illuminating ware in demand, the 
method of manufacture and decoration, and the production of glass panels are described. 

E.J.V. 

Effect of glare on the brightness difference threshold. W.S. Srites. Dept. Sci. 
Ind. Research, Illumination Research, Tech. Paper, No. 8 (1930).—An important fac- 
tor in the design of street-lighting installations is the effect on the sensitivity of the eye 
of the sources of light employed to produce the brightness contrasts by means of which 
objects are rendered visible. A method is described for the measurement of the bright- 
ness difference threshold in the presence of glare sources of light. The method is espe- 
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cially designed to eliminate any “‘line’’ effect between the two fields the difference of bright- 
ness of which is to be distinguished. The precision of the determination at a number of 
background brightnesses was investigated under both glare and no-glare conditions and 
shown to be determined chiefly by the definiteness of the threshold concept itself. For 
a single observation the probable error is estimated to be of the order of 7%. Results 
are given of an extended series of measurments of the brightness difference threshold 
for a given background brightness and given intensity and angle of glare. The variabil- 
ity of the measurements is discussed and a formula developed which enables the effective 
background brightness for any glare condition in the range considered to be calculated. 
The experimental evidence is found not to be in agreement with the predictions of Holla- 
day’s theory in several directions. Under the conditions worked with, the value of the 
threshold is practically independent of the azimuthal plane in which the glare spot is 
situated. W.L. 
Colorimetric efficiency of red glass. H. P. Gace. Amer. Glass Rev., 50 [24], 12 
(1931).—G. shows the method of measuring transmission of red signal glass and gaging 
its efficiency as compared with the theoretical transmission of a perfect red glass of given 
dominant wave-length. E.P.R. 
British optical glass. C. V. Dryspate. Pottery Gaz., 56 [645], 406 (1931)— 
Tests in the laboratory and at sea, of a number of specimens of improved prismatic 
binoculars, showed that the British glasses were definitely superior. Results on a 45° 
prismatic astrolabe are cited, showing the accuracy of the instruments used in the tests. 
E.J.V. 
New specialty glass company making colored sheet glass. ANon. Nat. Glass 
Budget, 46 [48], 6 (1931).—The Flat Glass Specialty Co., Clarksburg, W. Va., produces 
heavy clear sheet glass in thickness from */\. in. to '/: in. (no clear window glass is pro- 
duced) and colored glass in any thickness up to 7/j¢ in. E.P.R. 
Where mass production and efficiency are linked. ANon. Ceram. Ind., 16 [4], 
339-43 (1931).—The Charleston, W. Va., unit of the Owens-Illinois Glass Co. is de- 
scribed. Some of the procedure and methods used in the plant are outlined. Illus- 
trated. W.W.M. 
Provisional standard test for thermal endurance of glass. ANON. Jour. Soc. 
Glass Tech., 14 [56], 160-63 (1930).—The proposal is to test the relative endurance of 
all kinds of different glasses by making them up into a standard test piece. A tall 
conical beaker has been adopted as the standard article, the dimensions of which are 
shown in a figure. The thickness of the beaker should be as close as possible to 1 mm. 
The conditions of carrying out the test are given in detail and an equation for calcula- 
tion of the thermal endurance is given. G.R.S. 
International glass standards. ANoN. Jour. Soc. Glass Tech., 14 [56], 158-59 
(1930).—The agreements reached in regard to the thermal expansion, viscosity, and 
transformation point are stated and came into force Jan., 1931. G.R.S. 
Glass technology in 1929-30. H. Mauracnu. Rev. belge ind. verriéres, 1, 239-41 
(1930-31).—Optical glass, plate glass, window~glass, bottles, pressed glass, laboratory 
glass, illuminating glass, and glass vessels are discussed briefly. A.J.M. 
Glass technology and industrial progress. W. E. S. Turner. Jour. Soc. Glass 
Tech., 14 [56], 173-84 (1930).—A discussion at the 2nd British Glass Convention as to 
what, was the best way in which the Society of Glass Technology could further the in- 
terests of the glass industry is presented. See also Ceram. Abs., 9 [12], 1037 (1930). 
G.RS. 
Glass industry in Wearside. A. J. Woop. Pottery Gaz., 56 [646], 575 (1931).- 
Glass windows were first introduced into England in 774 a.p., and. the first glass was 
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glazed at Wearmouth Monastery, Sunderland. Scientific and up-to-date methods are 
needed to enable English manufacturers to compete in the markets. E.J.V. 
Ancient British giassworks discovered. S. E. Wrnsoit. Glass Ind., 12 [4], 88-89 
(1931).—Remains of an ancient glassworks have been unearthed between Wisborough 
Green and Loxwood, near the northwest boundary of Sussex County, at Malham Ash- 
fold. While there is nothing at present discovered to date the glassworks, this discovery 
affords a valuable addition to extant knowledge of the glass industry in southern Eng- 


land. Some of the history of glassmaking is briefly reviewed. E.J.V. 
History of French glassmaking. ANon. Céram. Verrerie, 49, 587-88 (1929). 
A.J.M. 

BOOK 


Technique of Glass Decorating. (Die Technik des Glasschmuckes.) WiILHELM 
HANNICH. Published by Max Janecke, Leipzig, 1931. 189 pp. 49 plates. Price 
7.20 Rm. Reviewed in Rev. belge ind. verriéres, 1, 251 (1930-31). A.J.M. 


PATENTS 

Take-out for glass-fabricating machines. J. U. S. 1,795,665, 
March 10, 1931. A take-out mechanism for use in connection with a glass-fabricating 
machine provided with a mold from which the fabricating articles are to be removed, 
comprising a pair of jaw levers pivotally connected together, means for causing the 
jaw levers to converge and diverge a pair of opposed ware-grasping jaws, and a sliding 
bolt and spring connection between the jaws and the jaw levers whereby the jaws will 
yield in case of abnormal resistance to their operation. 

Glassmelting furnace. Samuet C. Cripr. U. S. 1,795,933, March 10, 1931. In 
sheet-glass apparatus, a furnace including a tank adapted to contain a mass of molten 
glass, means whereby sheets of glass may be simultaneously drawn from the opposite 
ends of the furnace, and means arranged within and spaced from the opposite sides of 
the tank for directing the molten glass toward the opposite ends thereof. 

Drawing sheet glass. Wert FReNcH. U. S. 1,795,943, March 10, 1931. In 
sheet-glass apparatus, a receptacle containing a mass of molten glass, a tank furnace 
arranged adjacent to and in open communication with the receptacle for supplying 
the molten glass thereto, means for drawing a sheet vertically from the molten glass 
in the receptacle, and heat-absorbing bodies comprising hollow metallic, internally- 
cooled members arranged transversely of and at opposite sides of the sheet for cooling 
the glass just prior to its introduction into the sheet, the cooling member at the side 
of the sheet adjacent the furnace being spaced above the mass of molten glass and 
having a lateral, internally-cooled extension at its lower end. 

Joining together parts of fused quartz, silica, etc. Lestie SamMpLe. U.S. 1,796,401, 
March 17, 1931. The process of joining together parts of silica which comprises forming 
a groove in at least one of the parts which it is desired to fuse together and following 
the line of fusion, placing the parts together, and fusing together portions of the parts 
adjacent to the groove but separated by the groove from another portion of one of the 
parts which is to be protected against distortion from the heat required for fusion. 

Making spun glass. Louis Marnrev. U. S. 1,796,571, March 17, 1931. In 
a glass furnace, the combination of a glass tank having a side wall with a removable 
upper portion, the wall portion comprising refractory blocks separated by a gap, a 
perforated plate of heat-resisting material removably fitted in the gap and a brickwork 
filling, a metal carriage supporting the wall portion, means for holding the carriage in 
position, a partition projecting inwardly from the side wall for separating the glass in 
the tank from the perforated plate, a passage for the glass extending through the parti- 
tion, means for controlling the passage, and means for drawing glass from the furnace 
through the perforated plate. 
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Sheet-glass apparatus. JoHn L. Drake. U. S. 1,796,836, March 17, 1931. In 
sheet-glass apparatus, a receptacle containing a mass of molten glass, means for drawing 
a sheet therefrom, lip tile covering a portion of the receptacle at opposite sides of the 
sheet, members of substantially greater width than height arranged at opposite sides 
of the sheet and covering those portions of the receptacle not covered by the lip tile 
and means for controlling the temperature of the members. 

Feeding molten glass. Grorce E. Howarp. U. S. 1,796,929, March 17, 1931. 
A container for a pool of molten glass, the container being provided with a bottom 
opening, a plunger, an actuator for the plunger mounted independently of the container, 
for giving the plunger a cycle of movement, and means for shifting the container to 
vary the clearance of the plunger in its cycle of movement as to container opening. 

Automatic feeder for glass-molding machines. Tancrepo Der Biase. U. S. 
1,797,052, March 17, 1931. A glass furnace comprising a forehearth to receive molten 
glass from the melting chamber of the furnace, a chamber below and communicating 
with the hearth and provided with a bowl to receive glass therefrom, a discharge chamber 
communicating with the bowl and having an outlet from which the glass is discharged 
to the molds, a plunger associated with the outlet to control the passage of glass there- 
through, a movable gate to control the passage of glass from the bowl to the discharge 
chamber, an operating shaft, a pair of eccentrics mounted thereon arranged in angularly- 
offset relation, an operating connection between one eccentric and the plunger, and a 
second operating connection between the other eccentric and the gate. 

Gathering glass. GrorGe E. Howarp. U. S. 1,797,206, March 17, 1931. The 
combination of a container for molten glass having an outlet for discharging the glass 
in successive suspended masses, and fluid-pressure means located entirely above the 
outlet for supporting a connected portion of the glass while permitting the discharge of 
glass from the container, the connected portion forming part of the next succeeding mass. 

Glass-tank furnace. OrTro ROSENSTEIN. U. S. 1,797,590, March 24, 1931. A 
glass-tank furnace having a bottom wall and side walls, the side walls comprising a lower- 
most row of brick substantially less in vertical thickness than the bottom wall, a second 
row of brick extending substantially above the top surface of the bottom wall and a 
third row of brick extending to a point above the normal top surface of the molten bath 
contained by the furnace. 

Traveling transporting table for glass plates. LAMBERT VON REIs. U. S. 1,797,626, 
March 24, 1931. In a transporting device for hot glass plates comprising a series 
of spaced parallel rollers rotatably mounted in a frame, forming the transporting re- 
ceiving surface for the conveyer, bridge members to bridge the spaces between the 
rollers with means for vertically and simultaneously adjusting the bridge members. 

Take-off and leering conveyer for sheet-glass forming machines. EUGENE GENTIL. 
U.S. 1,797,649, March 24, 1931. The combination with a sheet-glass forming machine 
of a take-off carriage therefor having a glass-receiving surface movable in respect to 
the carriage, and means for moving in the direction of sheet delivery, the receiving 
surface of the carriage and the carriage in respect to the forming machine, and for 
moving in the direction of sheet delivery the receiving surface of the carriage in respect 
to the carriage. 

Increasing the durability of linings of furnaces, ovens, etc. F&LIx JosEPH MAL- 
HERBE. — U. S. 1,797,780, March 24, 1931. A process of increasing the life of fireproof 
materials, particularly those from which the soles of flatting furnaces for reheating glass 
sheets or plates or any other fireproof linings are made, which consists in impregnating 
such fireproof parts with a mixture of silicate of potash and silicate of soda in petroleum. 

Glass bar. Epwarp JAMES CONLAN. U. S. 1,797,855, March 24, 1931. (1) A 
composite glass bar, comprising in combination a glass rod, a glass tube encasing the 
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rod, and a cementing medium between and binding the rod and tube together. (2) 
The method of making a composite glass bar, comprising fitting a glass rod inside an 
encasing glass tube, and filling the space between the rod and tube by causing a liquid 
cement to flow into and to fill the space. 

Glass-stopper machine. Marcu E. Nacie. U. S. 1,797,920, March 24, 1931. 
In a molding machine, the combination of a reciprocatory water-cooled mold section 
having a plurality of radiating mold cavities of different capacities, a series of air-cooled 
complementary mold sections each having a central! cavity to receive a charge of molten 
glass and a plurality of mold cavities which are counterparts of those of the first mold 
section and which communicate with the central cavity, and means to permit the first 
mold section to be fitted to the complementary mold sections in sequence, the contacting 
surfaces of the fitted mold sections sloping relatively to one another in varying degrees 
depending upon the sizes of the mold cavities to compensate for the greater expansion 
of the parts of the mold sections nearest the cavity. 

Open, glass, box-shaped building element. Jetze WimteM JANZEN. U. S. 
1,798,088, March 24, 1931. A glass wall comprised of superposed, open, glass, box- 
shaped building elements, the glass elements being interlocked with respect to the wall, 
the top face of each element being substantially uninterrupted, the side walls and the 
upper face of each element having two grooves therein, each groove being adjacent the 
exterior walls of the element, the inner, lower end of each exterior wall being cut away 
to conform with the groove defined by a cut-away portion at the bottom of each side 
wall, the grooves so defined being arranged one on each side of the lower end of each 
element and forming continuations of the grooves on the side walls of the elements, re- 
enforcing elements arranged along the horizontal grooves so formed between adjacent 
building elements comprising the wall, the reénforcing elements being arranged substan- 
tially centrally of the grooves, midway between the element surfaces defining the groove, 
and mortar in the grooves and interlocking the reénforcing elements and the adjacent 
building elements. 

Mold for shaping hollow glassware and method of controlling temperature thereof. 
WILLIAM T. Barker, Jr. U. S. 1,798,136, March 31, 1931. A mold for glassware, 
comprising a body portion, a plurality of pipes cast integrally therein and arranged in 
spaced relation relative to each other for the circulation of a temperature-controlling 
medium, a common manifold communicating with the inlet ends of all the pipes, a valve 
in each of the pipes for independently controlling the volume of the medium circulating 
therein, a supply pipe communicating with the manifold, and a valve in the supply 
pipe for simultaneously varying the amount of temperature-controlling medium circu- 
lating in all of the pipes while maintaining constant the relative proportions thereof. 

Forming glass articles. Orpert C. Nosie. U. S. 1,798,217, March 31, 1931. 
The combination with a glass-formimg mold having a cavity that is of noncircular form, 
of means for supplying mold charges thereto, comprising a flow ring having a cross- 
sectional form similar to the cross-sectional form of the mold cavity, and a longitudinally 
reciprocable plunger coéperative with the flow ring to control the flow of glass there- 
through, the cross-sectional form of the plunger corresponding to that of the orifice 
through the flow ring. 

Manufacturing stemmed and footed glassware. Vircm O. CorNweLi. U. S. 
1,798,308, March 31, 1931. In apparatus for manufacturing stemmed and footed 
glassware, a mold for attaching a foot to the stem of an article, the mold embodying 
yieldable means for centering the stem. 

Leer. VERGIL MULHOLLAND. U. S. 1,798,552, March 31, 1931. 

Plate-glass inspection apparatus. Gorpon E. P. Wricur. U. S._ 1,798,573, 
March 31, 1931. 
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Trimming glass sheets. Wuitt1AM OweEN. U. S. 1,798,625, March 31, 1931. 

Plate-glass polishing block. JoHN RorHEerRaM. U. S. 1,798,633, March 31, 1931. 
In combination in a polishing block, a body portion in the form of a horizontal circular 
metal plate having at spaced intervals lugs projecting beyond the edge of the plate, a 
sheet of felt extending over the bottom of the disk and having corner portions inter- 
mediate the lugs turned up over the edge of the plate, and a ring around the edge of 
the plate having a driving fit over the lugs and in clamping engagement with the turned- 
up corner portions of the sheet of felt. 

Producing laminated glass. Grorce B. Warkins. U. S. 1,799,075, March 31, 
1931. The process of sealing laminated glass having a layer of cellulose composition 
material, consisting in subjecting the laminated sheets to the action of a cellulose com- 
position material solvent bath sufficiently long to cause a ‘‘flowing’’ of the cellulose 
composition material sheet to form a seal. 

Glass-mitering machine. GEORGE SIMONEL AND WILLIAM H. Jounson. U. S. 
1,799,129, March 51, 1931. 

Operating a sheet-glass supporting means. WILLIAM WILDERMUTH. JU. S. 1,799,- 
203, April 7, 1931. In the manufacture of sheet or plate glass, those steps consisting 
in forming a sheet of glass at a predetermined speed, carrying it forward in a generally 
horizontal direction at the same speed, supporting the sheet while still in a semiplastic 
condition upon a horizontal supporting table, and in causing the table to move in the 
same direction as the sheet but at a relatively slower speed so that the sheet is dragged 
over the surface in sliding engagement therewith. 

Making glass. Harry F. Hitner. U. S. 1,799,371, April 7, 1931. In combi- 
nation in apparatus for making glass, a tank, a metal plate electrode constituting one 
of the walls thereof, a second electrode contacting with the glass in the tank at a point 
remote from the plate, a refractory baffle member in the form of a vertical pillar of cir- 
cular cross-section extending through the glass in the tank in front of the plate, and means 
for supplying electric current to the electrodes to cause a flow through the glass in the 
portion of the tank lying between the electrodes. 

Shaping glass. Epwarp H. Lorenz. U. S. 1,800,191, April 7, 1931. (1) In 
a glass-shaping machine, the combination of a mold, a member for supporting the mold, 
an air inlet in communication with the supporting member, and means for conducting 
air from the inlet around and downwardly past the outer side of the mold to cool it. 
(2) In a glass-shaping machine, the combination of a rotary mold table, a series of hinged 
molds carried thereby, a bottom plate for each mold, means for successively swinging the 
bottom plates into alignment with the molds, other means for lifting the bottom plates 
to their operative position with respect to the molds, means for closing the molds there- 
around, means for blowing the articles to the desired shape, other means for opening the 
molds, other means for subsequently causing the bottom plates to be lowered, and addi- 
tional means to swing the bottom plates out of alignment with the molds. (3) Ina 
takeout device for a glass-shaping machine, the combination of a delivery plate, means 
for causing the plate to convey the ware from a receiving to a delivering station, and 
means moving with the plate to the delivering station and then having a further and 
differential movement with respect thereto to wipe the ware off the delivery plate at the 
delivering station. (4) In a glass-shaping machine, the combination with a starting 
valve, of a piston controlled thereby, a rack actuated by the piston, a clutch, and operat- 
ing connections between the rack and the clutch. (5) Glass-forming machine comprising 
a plurality of blank molds, a rotary support therefor, a plurality of blow molds, a rotary 
support for the blow molds eccentric of the blank mold support, automatic means for 
moving the supports to move the blank molds and blow molds respectively in different 
closed orbital paths, automatic means coSperating with the blank molds to form glass 
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blanks having openings therein, automatic means to transfer the Llanks so formed to the 
blow molds, automatic means mounted to move with the blow molds and adapted at 
times to codperate therewith for supplying blowing pressure to the interior of glass con- 
tained therein, automatic means to initiate and discontinue the application of blowing 
pressure applied by and through the last-named means to cause pressure to be applied to 
the interior of the glass in the blow molds for a selected period of time, and automatic 
means for timing and controlling the codperation of the blank-forming means with a 
given blank mold to cause a second blank to be at least partially formed in the given 
blank mold by the blank-forming means during and prior to the cessation of the 
application of blowing pressure in a blow mold to the interior of a blank which was last 
formed in the given blank mold. 

Working glass, etc. ComMPAGNIE INTERNATIONALE DE GOBELETERIE INEBRECHABLE, 
Brit. 343,030, Feb. 25, 1931. 

Rolling or casting sheet or plate glass. C.Locremie. Brit. 343,362, Feb. 25, 1931. 

Process and plant for rolling glass. C. LocrEILie. Brit. 343,373, Feb. 25, 1931. 

Compound glass. British Cyanipes Co., Ltp., ANp E. C. Rossrrer. Brit. 
344,047, March 11, 1931. 

Decoration of glassware. E. A. Hamwoop. Brit. 344,157, March 11, 1931. 

Eyeglasses, etc. F. H. Jackson. Brit. 344,207, March 11, 1931. 

Sun anti-glare shields for spectacle users. R.G. Mapncr. Brit. 344,211, March 
11, 1931. 

Handling and emptying glassmelting pots. NAAMLOOZE VENNOOTSCHAP MIj TOT 
BEHEER EN EXPLOITATIE VAN OCTROOIEN. Brit. 344,308, and 344,322, March 11, 1931. 

Machine for working giass. Soc. ANON. p’ETUDES ET DE CONSTRUCTIONS D’AP- 
PAREILS MECHANIQUES POUR LA VERRERIE. Brit. 344,314, March 11, 1931. 

Reénforced-glass sheets. N. B. MATTINGLEY AND LANCEGAYE SaFETy GLass, 
Lrp. Brit. 344,454, March 18, 1931. 

Incandescent electric lamps. J. VAN Eck AND H. Fexkes. Brit. 344,611, March 
18, 1931. 

Machines for finishing glass articles. W.W. Triccs. Brit. 344,661, March 18, 
1931. 

Manufacture of patterned, ribbed, or hammer-marked glass in continuous sheets. 
Soc. ANON. DES MANUFACTURES DES GLACES ET PRODUITS CHIMIQUES DE St. GOBAIN, 
Cuauny, & Crrey. Brit. 344,745, March 18, 1931. 

Reénforced glass. Soc. DES USINES CHIM. RHONE-PouLENc. Fr. 658,563, Aug. 
3, 1928. Reénforced glass is made by plunging two sheets of glass and a sheet of plastic 
material having a basis of cellulose acetate or other cellulose derivative superficially 
softened and free from volatile solvents into a bath composed of plastifying agents for 
the plastic material, and pressing the plastic sheet between the sheets of glass. Fr. 
658,564, describes a process whereby adherence of the plastic sheet to the glass is ob- 
tained by interposing a film composed of polymerized vinyl acetate and plastifiers for 
cellulose acetate. (C.A.) 

Safety glass. Soc. DES USINES CHIM. RHONE-PoULENC. Fr. 36,863, May 4, 1929. 
The assembled sheets after removal from the bath described in Fr. 658,563 (see above 
abstract) are submitted to a light pressure of short duration and placed in an autoclave 
containing a gaseous fluid under pressure and preferably above ordinary temperature. 

(C.A.) 

Safety glass. Hans Kinon. Fr. 688,846, Jan. 25, 1930. The sheets of glass are 
artificially roughened by chemical or physical means to create points of adherence for 
the intermediate layer. (C.A.) 

Safety glass. Soc. DES USINES CHIM. RHONE-PoULENC. Fr. 688,884, April 13, 
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1929. Safety glass is made by joining sheets of glass covered with an appropriate ad- 
hesive with a sheet of plastic material at ordinary temperature. The process takes place 
in a bath composed of a volatile liquid, which is a nonsolvent for the plastic material in 
the cold and a solvent when hot; afterward pressure is applied in a heated autoclave. 
(C.A.) 
Adhesives. Soc. DES USINES CHIM. RHONE-PoULENC. Fr. 690,751, Feb. 27, 1930. 
Adhesives are made by polymerizing vinyl butyrate, in the absence of water, mixed with 
softening or adhesive agents or an organic solvent. The product may be used for 
joining the component sheets of safety glass. (C.A.) 
Safety glass. Soc. DES USINES CHIM. RHONE-PoULENC. Fr. 690,803, Feb. 28, 
1930. Safety glass is made by dipping two sheets of glass and an intermediate sheet of 
plastic material having a basis of cellulose acetate, nitrocellulose, etc., superficially 
softened and free from volatile solvents, into a bath composed of plastifiers for the plastic 
material, removing air bubbles, pressing the sheets lightly together, and then removing 
them to an autoclave intc which a heated gas under pressure is introduced. (C.A.) 
Glassmaking frcrnace. COMPAGNIES REUNIES DES GLACES ET VERRES SPECIAUX 
pU NorD DE LA FRANCE. Fr. 691,883, March 13, 1930. (C.A.) 
Glassmaking. Soc. ANON. DES MANUFACTURES DES GLACES ET PRODUITS CHIMIQUES 
DE SAINT-GOBAIN, CHAUNY ET CrireEy. Fr. 692, 390, June 11, 1929. Means are de- 
scribed for pouring out the molten contents of the crucibles. (C.A.) 
Making quartz objects. La Socitr& Quartz & Sitice. Ger. 510,507, Feb. 16, 
1927. The parts of the object are made separately of quartz and then heated in situ 
till they become plastic and stick together. (C.A.) 
Apparatus for rolling and annealing glass plates. NAAMLOOZE VENNOOTSCHAP 
Mij. ToT BEHEER EN EXPLOITATIE VAN OcTROOIEN. Ger. 511,244, April 11, 1928; 
see also Ceram. Abs., 8 [9], 651 (1929). (C.A.) 
Glass. PitrspuRGH PLate Grass Co. Ger. 511,666, Feb. 22, 1929. In rolling 
plate glass, air, gas, or vapor is blown under the glass as it leaves the rollers. (C.A.) 
Annealing glass. NAAMLOOZE VENNOOTSCHAP MJj. TOT BEHEER EN EXPLOITATIE 
VAN OcTROOIEN. Ger. 511,668-69, April 8, 1928. (C.A.) 
Hollow glass. Gustav KeppeLer. Ger. 512,904, March 3, 1927. Hollow glass is 
improved by adding material which evolves gas combining with alkali on further heat- 
ing, 1.e., substances giving off HxO, CO., SO., H»S, HCl, H,SO,, HCOOH, CH;COOH, 
ete. (C.A.) 
Rust-preventing composition. GLASFABRIKEN UND RAFFINIEREN JOSEF INWALD 
A.-G. Ger. 513,372, Aug. 7, 1926. A composition for protecting molds for glass and 
glassworking tools against rust comprises a mixture of mineral oil and ceresin melting 
at 35 to 40° emulsified with CaO 5% and concentrated NaOH solution 2%. (C.A.) 
Glass. GLASFABRIK SOPHIENAUTTE RicHARD Bock G.m.B.H. Ger. 513,453, 
April 18, 1926. A borosilicate glass resistant to chemical influences contains at least 4 
oxides of elements of the second periodic group, at least 1% of each oxide being included. 
A suitable composition has alkali up to 15, Al,O; at least 6, B,O; not more than 5, and 
SiO, more than 50%, together with the 4 oxides as stated above. Part or all of the 


Al,O; may be replaced by ZrOs. (C.A.) 
Apparatus for making sheet glass. Max Bicneroux. Ger. 514,113, Aug. 26, 
1928. Addition to 423,449. (oh 
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Cause of red and brown stains on face brick. ANON. Investigations by the 
Building Research Station; Brit. Clayworker, 39 [466], 411 (1931).—The stains studied 
sometimes develop on brick when stacked in brickyards and sometimes after they are 
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laid. There are two types of stain produced on sarid-faced red brick and mortar used 
therewith. These are (1) stains caused by the sand and (2) stains derived from the clay. 
It has been found that if some samples of facing sand are heated to about 800°C in an 
oxidizing atmosphere, and then shaken with water, a suspension of red oxide of iron which 
settles in two or three days, is produced. A few drops of limewater flocculates the sus- 
pension and causes it to settle in a short time. This property of the sand may give rise 
to “red”’ stains on the mortar joints of brickwork in which sand-faced brick are used. 
The yellowish-brown stain on brick and the deep brown stains on the mortar have been 
shown to be due to efflorescence of ferrous sulphate. No definite conclusions as to the 
removal or prevention of these stains have been found although some suggestions leading 
toward their elimination are presented. R.A.H. 
New method of scum prevention. Barium RepucTION Corp. Brick Clay Rec., 
78 [5], 290-91 (1931).—In the barium bicarbonate process, waste gases from the kiln 
are passed into a suspension of barium carbonate after having been scrubbed by passing 
through water to remove soot and entrained ashes and through a 7% soda ash solution 
to remove any sulphur compounds. The carbon dioxide in the flue gases converts part 
of the barium carbonate into barium bicarbonate which is more readily converted into 
barium sulphate when it comes in contact with the soluble sulphates in the clay which 
might cause scum. The advantages of the process are enumerated. E.J.V. 
Heat transfer through building walls. M.S. VAN DuSEN ANp J. L. Finck. Bur. 
Stand., Jour. Research, 6 [3], 493-522 (1931).—-A method for measuring the heat trans- 
fer through large flat slabs, e.g., wall sections, is described. The method requires no ac- 
tual measurement of heat flow over large areas and no accounting for inevitable losses in 
undesired directions, except where lateral losses may occur by radiation, but consists 
in comparing the thermal resistance of an unknown panel with a standard, the resistance 
of which can be accurately determined by the hot-plate method, by which the measure- 
ment of heat flow is made under much more favorable conditions. Results on seventeen 
walls are given. The accuracy of measurements is of the order of 5% in the apparatus 
described. Greater accuracy than this can only be attained by better control of condi- 
tions, which becomes increasingly difficult as the temperature variation limits are nar- 
rowed. [n addition, results are given for five small panels, these observations being 
made with a hot plate 24 in. square. An analysis of the data permits the calculation of 
the conductances and resistances of the various components entering into the construc- 
tion of ordinary types of walls. R.A.H. 
Effect of flint on the modulus of elasticity of a soft-fired material. C.G. HARMAN. 
Jour. Amer. Ceram. Soc., 14 [5], 356-57 (1931). 
Strengths of brick and other structural silicates. Joun H. Grirrirn. Jour. 
Amer. Ceram. Soc., 14 [5], 325-55 (1931). 
Strength of masonry of hollow units. Anon. Brick Clay Rec., 78 [3], 133 (1931); 
Eng. News-Rec., 106, 358 (1931); for abstract see Ceram. Abs., 10 [4], 269 (1931). 
E.J.V. 
Durability and strength of bond between mortar and brick. L. A. PALMER AND 
J. V. Hauz, Jr. Bur. Stand., Jour. Research, 6 [3], 473-92 (1931); Brick Clay Rec., 
78 [7], 374-82 (1931); for abstract see Ceram. Abs., 10 [5], 347 (1931). R.A.H. 
Decay of buildings through sulphur in air. ANoN. Chem. News, 142, 27-28 
(1931).—Opposition having been offered to the erection of a large electricity generating 
station at Fulham, London, the authorities held an inquiry. This paper presents the 
evidence. New Portland stone in Whitehall has decayed '/,in.in 14 years. The letter- 
ing on a War memorial near Stafford has been entirely obliterated in parts in 6 years 
from 1921 to ’27. Damage to the Houses of Parliament from the proximity of a power- 
station is estimated at a million sterling. The loss to the country over a quarter-century 
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is put at £60,000,000. There is no known preservative to inhibit the effect of atmos- 
pheric pollution of buildings. Damage is done to other parts of buildings by the rain- 
washings from the stone. H.H.S. 
Paving and building ceramics. Mauss. Tonind.-Ztg., 55 |14], 198-99 (1931).— 
A paver of good quality must have (1) uniform sintering, (2) dense structure with a 
small absorption of water, (3) high resistance to pressure, (4) toughness, and (5) stability 
to frost, weather, and acids. Two kinds of clays used for clinker are refractory clays 
and clays having a low sintering point. To the former, fluxes are added; to the latter, 
grog is added to increase their stability. There are two methods for preparing clinker, 
the wet process and the dry process. Clinker is fired in kilns with horizontally-directed 
flames or in kilns with overhead flames. The firing of ceramic clinker is more compli- 
cated. Clinker to be covered with a glaze must have a porous body. M.V.K. 
Lightweight clay products of lignite and bentonite. W.E. Bupce. Brick Clay 
Rec., 78 [7], 366 (1931).—Lightweight products that weigh only 0.3 to 0.5 as much as 
standard clay products, and when vitrified have a compressive strength of about 2000 
Ibs./sq. in., are made by mixing clay, bentonite, and lignite. The clay is a plastic sili- 
ceous type; the bentonite improves the plasticity, its dried strength, and makes a 
stronger, harder, fired ware; lignite makes it light weight. Details of manufacture are 
given. E.J.V. 
Multifix brick. D. Wimey ANpERsoN. Brick Clay Rec., 78 [7], 392-94 (1931). 
This building unit facilitates building operations, lessens the cost of construction, and 
has great possibilities for reénforced brickwork for floors, walls, wall copings, stone caps 
and belt courses, brick paving, silos, pipe and conduit chases, etc. Illustrated. 
E.J.V. 
« New faces on brick and tile. GrorGE BLUMENTHAL, JR. Brick Clay Rec., 78 
[7], 400 (1931).—A method of completely covering a red-firing clay with a thin coating 
of white glaze has been developed by the Vitro Mfg. Co. This method and difficulties 
encountered are discussed. E.J.V. 
New method of sewerpipe production. E. G. Ciirrorp-Jones. Brick Clay Rec., 
78 [5], 267-73 (1931) —The old methods of sewerpipe production, the difficulties and 
defects encountered, and a new method of production are described. A special pressing 
method produces pipe free of the old defects and permits the use of clay having a greater 
plasticity than can be employed with the extrusion method. The new method is de- 


scribed. Illustrated. E.J.V. 
New structural clay tile design. H. D. Foster. Brick Clay Rec., 78 [6], 321 
(1931); for abstract see Ceram. Abs., 10 [5], 348 (1931). E.J.V. 


Synthetic competition. A. J. Caprerite. Clay-Worker, 95 [3], 195-98 (1931).- 
The competition structural clay tile has suffered from hollow building units commonly 
called concrete blocks (including gravel blocks, haydite blocks, and cinder blocks) and 
the results of various tests made in comparison of the competing materials as obtained 
at various laboratories are discussed. E.J.V. 

Metalcurb. AMERICAN ROLLING Mitt Co. Brick Clay Rec., 78 [7], 373 (1931). 
The advantages of the new type of metaleurb and tie-rod design of road construction de- 
veloped by W. H. Moseley are discussed. Illustrated. E.J.V. 

Shipping tile in steel containers. FULLERTON TrucKinG Co. Brick Clay Rec., 
78 [5], 274 (1931).—A collapsible steel container 3 ft. wide, 7 ft. long, weighing about 300 
Ibs., and loading 4 ft. high, which carries from 2 to 3 tons of hollow tile has been pro- 


duced and patented. Illustrated. E.J.V. 
Improved brick wrapper. E.J.Scuario. Bldg. Supply News, 40 [2], 140 (1931); 
for abstract see Ceram. Abs., 10 [5], 367 (1931). BC.C. 


Fundamentals and economies in the clay industries. III. Ex.iis.Loveyoy. Clay- 
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Worker, 95 [3], 178-80 (1931).—The need of keeping records on the various phases of 
clay-product manufacture, from the winning of the raw material to the shipping of the 
finished article and use of cost systems to help keep the plant on a paying basis are 
stressed. Various examples of where records can be kept are cited. For Part II see 
Ceram. Abs., 10 [5], 394 (1931). E.J.V. 
Structural Tile Association certifies members’ products. ANon. Bldg. Supply 
News, 39 [8], 389 (1930).—For the purpose of increasing the use of structural clay tile, 
educating users in its right application, and advancing and maintaining the rightful 
interests in the industry, the Structural Clay Tile Association of Chicago, IIl., certifies 
first-quality tile sold by members of the association as conforming to the specifications of 
One hundred years guarantee for sewer pipe. JAcoB Preirrer. Brick Clay 
Rec., 78 [7], 367 (1931).—The idea of a 100-year guarantee on acid-proof clay sewer pipe 
was presented to the trade and the public by the Logan (Ohio) Clay Products Co. as a 
means of boosting sales of clay sewer pipe against competition. E.J.V. 
Price differential of face-brick homes. FRANK S. James. Brick Clay Rec., 78 
[7], 372-73 (1931).—The American Face Brick Assn. is conducting a survey on price 
differences for brick homes in comparison with other types. Illustrated. E.J.V. 
Brick roads for Illincis. Anon. Brick Clay Rec., 78 [5], 244 (1931).—As the 
result of constructive work by paving brick manufacturers, contracts are soon to be let 
for resurfacing 70 miles of hard-surface road with paving brick in Illinois. It is esti- 
mated that between 25 and 30 million brick will be needed. E.J.V. 
Windowless factory. Atvan T. SIMONDS AND GirrorD K. Srmonps. Brick Clay 
Rec., 78 [6], 314-15 (1931).—The construction of the windowless factory of the Simonds 
Saw & Steel Co. is of special interest to clay products manufacturers because of the in- 
creased masonry required. Reasons are presented for this radical mode of architecture. 
Scientific color schemes and lighting, manufactured atmosphere, and other new ideas will 
help increase production efficiency 33%. E.J.V. 
Brick keeps pace with modern architecture. ANon. Brick Clay Rec., 78 [7|, 
368-70 (1931).—The use of special brick shapes and sizes in producing individual orna- 
mental effects in the newer New York buildings is described and illustrated. E.J.V. 
Face tile in a practical and artistic use. ANON. Brick Clay Rec., 78 [6], 313 
(1931).—Face tile, clay units with impervious faces, used in the construction of the 
storage house of the United Fruit Co., Calif., serve as reliable guards against the attacks 
of weather and changing temperatures. Illustrated. E.J.V. 
Sand-lime brick industry in Europe. E.L. Harris, A. W. DongGaAN, L. J. KEENA, 
AnD C. W. Cannon. Rock Prod., 34 [6], 64-65 (1931); for abstract see Ceram. Abs., 
10 [5], 350 (1931). W.W.M. 


BOOK AND BULLETINS 


Modern Brickmaking. ALFrrep B. SEARLE. 3rd ed. Ernst Benn, Ltd., London, 
England. Reviewed in Brick Clay Rec., 78 [6], 336 (1931).—This book, enlarged and 
revised, discusses every department of clay products manufacturing. E.J.V. 

Reénforced Brickwork, Mathematics of Design. Common Brick Mrrs. ASSN., 
Cleveland, Ohio. Reviewed in Brick Clay Rec., 78 [7], 373 (1931).—This interesting 
booklet on reénforced brickwork contains some valuable engineering information. 

E.J.V. 

Report of the Building Research Board for the Year 1929. Bur_LpING RESEARCH 
BoarpD. Dept. Sci. Ind. Research [London], 1930. The Report of the Director of Build- 
ing Research deals with (1) general research and special investigations and (2) intelli- 
gence and minor investigations. The first part comprises an account of the progress 
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made in the study of the following problems: J. Weathering. (1) Physical factors influ- 
encing weathering, (2) factors influencing the distribution of moisture in porous materials, 
(3) chemical attack, (4) the action of sulphur gases, (5) atmospheric pollution, (6) disinte- 
gration of building materials by mechanical forces, (7) biological action, (8) estimation of 
weather-resisting qualities of building materials, (9) remedial measures, (10) survey of 
building stone resources, (11) petrological examination, (12) field work, and (13) exposure 
tests on stone preservatives. JJ. Materials. (1) Asphalts and bitumens, (2) cement, (3) 
calcium aluminates, (4) hydration of cement clinker, (5) corrosion of steel in contact 
with breeze and clinker concretes, (6) sand-lime brick, (7) pozzuolanic materials, (8) 
physico-chemical study of silica gels, (9) waterproofing, (10) paint, (11) limes and plas- 
ters, (12) clay building materials, (13) lead, and (14) artificial stone. JJJ. Structures 
and strength of materials. (1) Cement and concrete, (2) shrinkage, (3) creep of concrete 
under load, (4) construction joints in concrete, (5) tests on ‘‘Gunite’”’ slabs, (6) deteriora- 
tion of reénforced concrete structures in sea water, (7) hot cement, (8) brick walls and 
piers, (9) vibrations, (10) wind pressure on structures, and (11) fatigue tests on stone. 
IV. Efficiency of buildings from standpoint of user. (1) Measurement of heat flow, (2) 
temperature distribution in wired glass, (3) ultra-violet glass, (4) reflection and trans- 
mission of radiation, and (5) acoustics. The second part of the report deals with vari- 
ous investigations carried out for the purpose of answering inquiries or of suggesting 
solutions of definite problems submitted by industries. W.L. 
Ferguson segment sewer blocks. EvENS & Howarp SEWER Pipe Co. _ Brick 
Clay Rec., 78 [7], 373 (1931).—-This booklet demonstrates the efficiency and time-saving 
qualities of interlocking tile. Specifications for a Ferguson two-ring segment block sewer, 
a list of typical installations, a chart of measurements and weights of the various sized 
block, and a table showing material needed to lay them are included. E.J.V. 


PATENTS 


Building block and wall construction. FRepERIcK T. Heatu. U. S. 1,798,734, 
March 31, 1931. A hollow header block having an external shell and double internal 
crossing webs, the block having its major dimension equal to the length of a common 
brick and its cubical displacement equal to five brick with appropriate mortar joints 
laid in a pile of three brick and a pile of two brick with a common base, the block thus 
having a stepped formation presenting a tread portion of the shell aligning with and 
joining a horizontal internal web and there being another horizontal internal web 
below the tread and the first-mentioned horizontal web a distance equal to the thickness 
of a mortar joint, and there being an internal vertical web aligning with and joining 
the riser portion of the shell and another internal vertical web spaced from the vertical 
web first mentioned a distance equal to the thickness of a mortar joint and crossing 
through the horizontal web and abutting and joining the tread portion of the shell. 

Building block and wall construction. FREDERICK T. Heatu. U. S. 1,798,735, 
March 31, 1931. A header tile for use with a wall formed of veneer brick having courses 
of header brick, the header tile being hollow and having an external shell and double 
crossing webs, the header tile having the same maximum external dimensions as a 
cubical tile, which dimension is also equal to the length of a brick, and the header tile 
having their voids vertical and having a horizontal step of depth equal to the thickness 
of a brick plus a mortar joint. 

Hollow block. W1LL1AM ROBERT DRAYTON INNEs. U. S. 1,799,014, March 31, 
1931: A hollow closed block for use in building construction, having a central cavity, 
and comparatively thin imperforated walls enclosing the central cavity, one of the walls 
being provided with a plurality of strengthening ribs. 
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Refractories 


Influence of grain size and quantity of grog as well as firing temperature on the 
physical properties of refractory materials in special consideration of the tensile strength 
at high temperatures. F. ILtGen. Ber. deut. keram. Ges., 11 [12], 649 (1930).—A 
new method for determining tensile strength has been developed having an accuracy of 
+ 1%. Three different kinds of clays (Epterode, Meissen, and Lengemann) have been 
tested, giving the dependency of tensile softening, load softening, heat expansion, water 
saturation, and volume weight on the grain size and quantity of grog, as well as firing 
temperature. There is for each kind of clay a maximum temperature of tensile strength 
which is independent of the quantity of grog and the firing temperature and which seems 
to correspond to that temperature of the rapid softening in the load-softening test. In 
those mixtures containing more medium and coarse grains, the temperature for tensile 
strength increases proportionally to the amount of bond clay and to the rising firing 
temperature. The adhesive strength between grog and bond does not seem to corre- 
spond with the alumina content but is due to impurities present in the clay and also to 
the extent of grog surface. The tensile-softening experiments seem to be more sensi- 
tive than the load-softening test. The porosity is of no influence on the tensile strength 
of fine-grained mixtures, nor in the case of medium- and coarse-grained mixtures. The 
heat-expansion curves are of no influence on the tensile-strength temperature. Those 
mixtures which have to stand high abrasion should have a high tensile softening tempera- 
ture. The beginning of flowing, which is especially pronounced in those mixtures which 
contain finer grains, seems to be dependent on the melting point of the eutectic. It 
seems as though the tensile softening test might prove helpful in establishing the behavior 
of different eutectics. I.R. 

Procedure for the determination of the thermal conductivity of powdered materials 
at high temperatures. M. PrRANI AND V. WANGENHEIM. Z. tech. Physik, 10, 413-24 
(1929).—The method depends on the observation of the radial thermal flux in a cylinder 
in the axis of which is placed the hot material. The method of calculating the results is 
given. The tests show that the thermal conductivity rises rapidly with the grain size. 
For similar grain sizes the conductivities of kieselguhr and powdered alumina are prac- 
tically the same. (J.I.SI.) 

Modern ideas on the problem of the alumina silicates. C. Gortrrriep. Ber. 
deut. keram. Ges., 11 [12], 635 (1930).—G. discusses the constitution of alumina silicates 
and deals especially with two different ideas, that of Vernadsky and that of Wahl. The 
most important fact is the chemical function of the alumina. The anhydrides of an alu- 
mina silica acid of the general formula Alom, Sim-Osn + 2m are discussed and the acid nature 
of the alumina is determined. The presence of a third valence alumina in the alumina 
silica acids is considered as proved. Contrary to that, Wahl believes alumina silicates 
to be complex salts with four- or six-valence alumina. According to these ideas W. pre- 
dicted the constitution of some crystals which later were found to be true, eé.g., in the 
case of lime garnet or beryllium and some of the feldspars. A question which is especially 
interesting is that of the constitution of sillimanite, cyanite, andalusite, and mullite. 
G. describes the structures of these minerals which, chemically, are the same and out- 
lines the explanation for the differences in their structures. The actual proof, however, 
must be found with further experiments. He is also considering the theory of Taylor, 
relative to the impossibility of getting any differences in the X-rays of mullite and silli- 
manite. This paper has been widely discussed because the theories of Wahl were at- 
tacked. In the conclusion G. deals with these attacks and agrees that Wahl’s theories 
may be hard to understand and explain and that they may seem too daring. The re- 
sults obtained with them, however, proved to be helpful. It must be left to further 
experiments to learn how far they are true. LR. 
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Advancement of high-refractory oxides. E. RyscHkewitscu. Ber. deut. keram. 
Ges., 11 [11], 619 (1930).—Technical progress made in the manufacture of laboratory 
crucibles, etc., of alumina, zircon, etc., is reported. The results are based on the publica- 
tions of the different oxides. Pure alumina may be molded by different methods and 
will become dense above 1900°, resembling porcelain. When fired to about 2000° the 
body appears as though covered with a glaze. Receptacles of alumina may be used up 
to 1900°. The melting point of pure BeO is about 2500°. This oxide also may be 
molded and will develop a porcelain-like body. It is possible to use crucibles of beryl- 
lium oxide up to 2200°. Magnesia oxide melts at 2800° and it is necessary to fire above 
2000° to get dense bodies. The limit for magnesia is 2400°. Zircon oxide melts at 
about 2700°. A body of’ zircon oxide will have remarkable porosity but it is possible to 
get a dense body at 2000°. Thorium oxide has the highest melting point which is around 
3000°. Even at 2000° a body of thorium oxide will have distinct porosity. This ma- 
terial is valuable due to its high resistance against the attack of basic oxides. It would 
hardly be attacked by molten alkalis even at 1000°. LR. 

Refractories. ANON. Metal Ind., 183-85 (Feb., 1931); Refrac. Jour., 7 [3], 
228 (1931).—A discussion is given of refractories, including load tests, temperature, spall- 
ing and corrosion effects, the limitations of materials and ingredients, fire brick in welding 
furnaces, and sillimanite brick in reverberatory furnaces. E.P.R. 

New refractory. ANON. Blast Fur. Steel Plant, 19 [4], 584 (1931).—A brief but 
concise description of the manufacture and properties of Corhart refractories is given. 

E.J.V. 

Refractory materials. W.M.Coun. Refrac. Jour., 7 (3), 228 (1931); for abstract 
see Ceram. Abs., 9 [12], 1055 (1930). Z E.P.R. 

Service spalling test for refractories. Sruart M. Puevps, S. M. SwaINn, AND 
R. F. Fercuson. Jour. Amer. Ceram. Soc., 14 [5], 389-402 (1931). 

Refractories for vertical retorts. A. T.GrEEN. Refrac. Jour., 7 (3), 228 (1931); 
for abstract see Ceram. Abs.,.10 [3], 197 (1931). E.P.R. 

Standardization of refractory products. ALBERT GRANGER. Céramique, 32 [494], 
89-93; [495], 120-24; [499], 233-34 (1929)—The adjective “refractory” is used to 
specify those products which withstand high temperatures. The definition of a refrac- 
tory product once was one having a softening point higher than cone 26. Since refrac- 
tories sometimes fail in other ways than by softening, it is necessary to agree on a num- 
ber of properties in order to standardize refractories. Agreement on refractory tests is 
important. G. proposes to describe the various tests which have been standardized in 
countries outside of France. He reproduces the description of refractory tests published 
by Mellor in 1917. These include (1) analysis of refractory clays, ganisters, quartzites, 
and manufactured products; (2) analysis of dolomite and magnesite; (3) identification 
of the different forms of silica in silica brick; (4) porosity, absorption, and specific grav- 
ity; (5) drying and firing shrinkage; (6) unfired tensile strength; (7) contraction and 
expansion of refractory materials; (8) refractoriness; (9) load test at high temperatures; 
(10) thermal expansion; and (11) crushing test. A.E.R.W. 

Refractory products in metallurgy. H. Forestier. Chim. ind., 24, 797-804 
(1930).—F. discusses (1) the qualities required in refractories, (2) control methods, (3) 
the properties and manufacture-of silica brick, and (4) the properties of silico-aluminous 
refractories, sillimanite, mullite, magnesite, and special refractories. (JI32.) 

Examination of refractory products. Marcet LEPINGLE. Rev. mat. constr. trav. 
pub., No. 254, pp. 201-204B (1930).—L. discusses the determination of cone-fusion tem- 
peratures. Ibid., No. 255, pp. 226-30B (1930).—The discussion of fusion temperatures 
is continued. The test for determining the softening temperature under load is dis- 
cussed. Jbid., No. 256, pp. 5-10B (1931).—Softening under load of various refractories 
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is discussed with graphs showing the results of actual tests. Ibid., No. 257, pp. 24-27B 
(1931).—Experiments on softening under load are discussed. Five graphs showing ex- 
pansion and contraction with temperature are given. See also Ceram. Abs., 10 [2], 122 


(1931). A.J.M. 
Refractories and their applications. M. J. Conway. Heat Treating & Forging, 
16, 732-34 (1930); for abstract see Ceram. Abs., 9 [9], 741 (1930). (J.I.SI.) 


Heat-conductivity measurements on refractory building materials. Marc. Fritz- 
ScuHMIpT AND G. GEHLHOFF. Glastech. Ber., 8 [4], 206-28 (1930).—The influence of tem- 
perature on the thermal conductivity value of a number of refractory materials over a 
range of 100 to 1000°C was studied. It was possible to arrive at acceptable results in 
reference to the temperature relation of the heat-conductivity value to the porosity. 
Further heat-conductivity determinations on other refractories gave a useful comparison 
material as all the investigated materials were sufficiently characterized by different 
constants (specific gravity, bulk specific gravity, porosity, and chemical analysis). It 
is probably possible to extrapolate heat-conductivity values for temperatures above 
1000 °C which are sufficiently accurate for the approximation of heat balances. E.J.V. 

Shaping refractory products out of half-dried mixtures (grog brick and tank blocks’. 
P. P. Bupnrxorr, S. A. GICHAREVITSCH, AND I. G. ScHAcHNoviTscH. Ber. deut. keram 
Ges., 12 [2], 82 (1931).—Influenced by the process of Scheidhauer and Giessing, reports 
are given of the development of refractory brick and blocks of grog clay, slip, and raw 
clay. Several tests have been made with these blocks, including load resistance, slag- 
ging, and spalling, and the results obtained were extremely good. Such mixtures can 
be successfully used for the production of grog brick and tank blocks on hydraulic presses. 
See also Ceram. Abs., 10 [3], 194 (1931). LR. 

Refractories for boiler furnaces. I. W.J. Rees. Mech. World, 89 [2301], 126-27 
(1931); Brit. Clayworker, 39 [466], 431-37 (1931); Blast Fur. Steel Plant, 19 [3], 450- 
54 (1931); Refrac. Jour., 7 [3], 228 (1931).—In boiler engineering the most important 
group of refractories is that of fire clays and occasionally sillimanite, alumina, and 
silicon carbide. In burning coal on modern grates with high gas velocities it should be 
recognized that as much as 20 or 25% of the ash in the coal may be carried to the walls. 
The most refractory clays are those which have a high content of alumina. Some clays, 
although of fairly high alumina content, have a comparatively low fusion point. This 
reduction in refractoriness is due to the presence of fluxing impurities. Fire clays con- 
tain, in addition to the hydrated aluminium silicate or clay substance, varying propoi - 
tions of uncombined silica and minerals carrying lime, magnesia, and the alkalis. It is 
the interaction of these fluxing impurities with the clay substances that reduces the re- 
fractory value. Some of the aluminous fire brick contain as much as 4% iron oxide, and 
in clays which contain little or no free silica this rather high content of iron oxide does not 
necessarily have a deleterious effect on their durability. Some of the siliceous clays are 
particularly useful, their value in boiler-furnace practice being due to the fact that they 
vary easily and uniformly glaze over. When a skin glaze forms on a material used at 
only moderately high temperatures, the brick or block becomes more resistant to the 
abrasive action of high velocity and hot and dust-laden gases. The reversible expansion 
of fire brick is a result of the ordinary thermal expansion and expansion due to reversible 
volume changes in constituent minerals; in particular the free quartz present in the 
brick shows that the thermal expansion of a pure clay is regular, the expansion curve 
being nearly a straight line. In clays which contain free silica the expansion is irregular, 
especially in the region of 575°C, where a marked expansion accompanies the change in 
the quartz. This necessitates careful heating of such brick, particularly between 400°C 
and 600°C, to avoid the setting up of strains which will inevitably cause cracking and 
spalling of the brick. In specifying refractory materials for particular purposes, a refer- 
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ence to a maximum ‘‘after-expansion”’ or ‘‘after-contraction”’ is general. The extent of 
any ‘‘after-contraction”’ will depend primarily upon the firing which the brick has re- 
ceived. The better fired it is, the less likely it is to show contraction during service. 
Il. Jbid., 89 [2302], 143-44 (1931); Refrac. Jour., 7 [3], 228 (1931).—The specific heat 
of the fire brick is an essential factor in evaluating the thermal energy used in heating up 
the furnace walls. The specific heat of fire brick increases with rise of temperature, the 
relationship between 15°C and 1400°C being specific heat = 0.193 + 0.000075 T. 
The heat-capacity of a brick which is a product of its apparent specific gravity and its 
specific heat consequently also increases with rise in temperature. The thermal con- 
ductivity of a brick will be affected by its porosity and permeability. This factor will 
be likely to change markedly during the life of the brick in a furnace. Typical unused 
fire brick have an average thermal conductivity of from 0.0023 to 0.0027 c.g.s. units in 
the temperature range 15 to 1300°C, the conductivity increasing gradually with rise in 
temperature. A factor of greater importance than the thermal conductivity is the ‘‘dif- 
fusivity’’ or thermometric conductivity, which is the quotient of the thermal conduc- 


k 
tivity and the heat capacity per unit volume by the formula D = Gs’ when D is the 


diffusivity, C the specific heat, S the specific gravity, and k the thermal conductivity. 
The diffusivity may also be considered as the rate of rise of temperature produced in 
a material. As the specific gravity of siliceous brick is lower than that of aluminous 
brick, and their specific heats are much the same, the diffusivity of a siliceous brick is 
greater than that of an aluminous brick of approximately the same thermal conductivity. 
The emissivity of a firebrick surface may be roughly defined as the ratio of heat emitted 
from a unit area of the surface to that emitted by an equal area of a “black body” or 
“full radiator’’ surface, when the two surfaces are at the same temperature. Very little 
investigation of this characteristic has been made. When a fire brick is heated there is 
a gradual development of crystalline structure, the temperature at which crystal de- 
velopment (mullite) begins depending on the proportion of fixing constituents in the 
brick. The more nearly this 3:2 (mullite) composition is approached, the better will 
be the refractoriness of the material. It is immaterial whether sillimanite, cyanite, or 
andalusite is used as the raw material for the production of these refractories, as, after 
high-temperature firing the product from all three minerals is mullite and a little free 
silica, the dissociation taking the form —3(Al,O;, SiO.) — (3A1,0;, 2SiO.) + SiO». 
A recent development in the manufacture of this type of refractory is in the casting into 
brick form of materials of mullite composition after fusion in the electric furnaee. Fail- 
ure of brick from spalling may result from thermal shock, from strains set up by thermal 
expansion, or from changes in structure caused by high temperature or slag absorption 
which affect the physical characteristics of the brick. The nonclinkering character of 
the silicon-carbide and high-alumina refractories renders them resistant to spalling; 
but with the latter materials it is important to avoid the development of pinching strains 
from thermal expansion. Much more information is desired on formation and viscosity 
of the slags which are formed in boiler furnaces by the interaction of fuel ash and brick, 
and the fundamental study of the complex system, “‘silica-alumina-lime-iron oxide,”’ 
which is being made by the U. S. Bureau of Standards, is likely to prove of considerable 
value. Codéperative research is being sponsored in America by a special Research Com- 
mittee of the American Society of Mechanical Engineers. See also Ceram. Abs., 10 [5], 
357 (1931). E.P.R. 
Refractories from the furnace builder’s point of view. HERBERT SOUTHERN. 
Refrac. Jour., 7 [3], 189-92 (1931).—-Industrial furnace designers and builders are con- 
stantly confronted with problems concerning the choice and application of refractory 
materials. Fire brick and special shapes are judged by (1) pyrometric cone equivalent, 
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(2) spalling, (3) density,.(4) porosity, (5) compressive strength when hot, (6) volume 
stability, (7) slag resistance, (8) thermal conductivity, (9) chemical composition, (10) 
uniformity, (11) color, and (12) size variation. Design, construction, and operation 
of industrial furnaces are also important. Problems in the choice and application of re- 
fractory materials are (1) fuel used, (2) direction of flame and impingement, (3) operation 
of temperature, (4) temperature fluctuation, (5) operation rate, (6) character of furnace 
atmosphere, (7) character of ash or fluxing ingredients, (8) velocity and abrasive action 
of gases, (9) pressure or draft, (10) character of process, (11) probable chemical reactions 
during process, (12) volume of combustion space, (13) thickness and height of walls, 
(14) degree of insulation, (15) provision of air or water cooling, (16) arrangement of 
arches, piers, etc., and distribution of loads, (17) provision for expansion, (18) quality 
of bricklaying, and (19) care exercised during operation. Lack of consideration of any 
of these factors may be the cause of much subsequent trouble in the operation of a fur- 
nace because of the unsuitability or misapplication of the refractories chosen. 
E.P.R. 

Refractories for heating furnaces from the consumer’s point of view. R. J. SarR- 
jant. Refrac. Jour., 7 [3], 192-93 (1931).—The uses of refractories in heating furnace 
practice fall into two categories: (1) for heating chambers in which temperatures are 
below those destructive to refractories, and (2) for furnaces in which, according to the 
fuel, conditions may reach a moderate degree of severity. In the latter case the highest 
class of refractories obtainable may be the most economical and a field for super-refrac- 
tories is shown to exist. Each is discussed in some detail. E.P.R. 

Refractory materials for the induction furnace. J. H. Cuesrers. Refrac. Jour., 
7 [3], 222-24 (1931).—The bonding of refractory materials and the properties of various 
mixtures of refractory materials have been studied to find suitable materials 
for induction furnaces. The magnesia-zircon series shows that firing shrinkage is com- 
pensated by a 70-30 or a 40-60 mixture. Compensated mixtures were also pro- 
duced by mixing calcined sillimanite with raw sillimanite or alumina. Slag-resistance 
tests both on laboratory and work scale show that zircon-ball clay mixtures fail in steel 
melting due to attack on the bond and not on the zircon. Good slag resistance was 
obtained with electrically-fused magnesite and dead-burned Austrian magnesite. A 
study of the grading of lining materials shows dangers of using insufficient or excess 
fines. Braunbek’s formula for the melting point, lattice distance relation, has been 
modified and the result applied to the magnesia series. Unlike Braunbek’s 
formula, the modified formula gives the same constant for body-centered and face - 


1/4 
centered alkali halides. A relation a = constant has been deduced for the relation 


between the compressibility X and the absolute melting point T of certain materials. 
This formula is the mathematical expression of the connection between refractory ma- 
terials and abrasives. E.P.R. 
Refractories in relation to open-hearth furnaces. R.T. Lintrern. Refrac. Jour., 
7 [3], 193-95 (1931).—L. discusses refractories in basic open-hearth furnaces. There is 
greater wear and tear of brickwork in a basic furnace than in an acid. In the most 
modern open-hearth furnaces the low refractoriness of the silica brick is retarding the 
thermal efficiency. In obtaining increased regeneration, fire brick have proved fairly 
satisfactory, and by using a suitable insulating material, the loss by radiation and by 
infiltration of cold air has been reduced. The N.P.L. standard tests under still body con- 
ditions give no real indication of the possible behavior of brick under furnace conditions. 
They are of assistance to brick manufacturers but the only tests of practical value to 
steel works managers would be those in which the brick are subjected to a temperature 
and gas erosion test with different kinds of gases. E.P.R. 
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Factors influencing durability of refractories in heating and melting furnaces. 
W. J. Rees. Refrac. Jour., 7 [3], 188-89 (1931).—Durability of refractories used in 
building and maintaining furnaces depends on two main factors: (1) characteristics of 
refractories and (2) conditions of service. Durability of refractories themselves is 
dependent upon (a) softening temperature, (6) mechanical strength at normal and high 
temperatures, (c) reversible thermal expansion, (d) permanent expansion or contraction, 
(e) resistance to abrasion and slag, (f) resistance to abrupt temperature changes, (g) 
changes in properties after prolonged exposure to high temperatures, and (h) jointing 
cement used. E.P.R. 

Refractory for lining lime kilns. Rupor_r Barta. Rev. mat. constr. trav. pub.; 
Rock Prod., 33 [26], 60-61 (1930).—B. describes the construction of a lime-kiln lining. 
He discusses the properties required in the linings of the several kiln zones in order to 
resist or withstand the abuses received in those zones, covering separately the throat, the 
calcining zone, and the cooling zone. Some materials which have been tried as linings 
are touched upon, and qualities and kinds of refractories are discussed. Damages to 
refractory linings are given in considerable detail, including both chemical and mechani- 
cal causes. W.W.M. 

Action of slags on firebrick and boiler furnace settings. T. A. KLINEFELTER AND 
E. P. Rexrorp. Refrac. Jour., 6 [65], 184 (1931); for abstract see Ceram. Abs., 9 [3], 
195 (1930). E.P.R. 

Welded zigzag windings and refractory shapes for high-temperature furnaces. 
Louis Navias. Jour. Amer. Ceram. Soc., 14 [5], 365-75 (1931). 

Tests of special refractory brick. II. Orro Kuxra. Blast Fur. Steel Plant, 19 
[4], 584-88 (1931).—Corundum brick are more sensitive than silica brick to tempera- 
ture variations, cracking often, whereas silicon-carbide brick show no such failure. An 
operating test using silicon-carbide brick in the top of an electric furnace with a cold 
charge was made to determine their refractoriness, stability in the face of temperature 
changes, and chemical reactions of the gases (oxidizing and reducing atmospheres). 
Silicon-carbide brick stand up well in a reducing atmosphere, but are not equal to the 
service demands in furnaces which operate with a cold charge. Silica brick show the best 
results as corundtim brick are not to be considered owing to their strong spalling ten- 
dency. Illustrated. For Part I see Ceram. Abs., 10 [5], 356 (1931). E.J.V. 

Manufacture of refractory brick without grog. P. P. BupNrKorFr ANp S. P. 
Locutnorr. Ceramics & Glass, 6 [11-12], 534-36 (1930).—The authors discuss the 
properties of refractory brick for steel foundries: (1) The refractoriness of the brick 
must not be lower than 1600°; (2) the brick must be stable to sudden temperature 
changes; (3) it must be mechanically stable, viz., the interior surfaces of the brick must 
not fuse when in contact with fused steel; (4) its structure must be homogeneous. The 
composition of such brick is given and their preparation, shaping, drying, and firing 
is described. M.V.K. 

Semisilica vs. lime-bonded silica for coke-oven walls. H. D. BENNIr. Paper 
read before the Coke-Oven Managers’ Assn., Sept. 25, 1930; Gas World [Coking Sec- 
tion], 93, 19-24 (1930).—-Semisilica brick have the following properties: (1) immunity 
from spalling, (2) permanence of volume under modern coking conditions, (3) sufficient 
refractoriness under the loads imposed by modern oven design, (4) minimum thermal 
reversible expansion, and (5) the peculiar property of improving in use as to conduc- 
tivity, diffusivity, and refractoriness, without any accompanying evils. Semisilica is 
a comparatively cheap type of refractory material which can be built skin to skin with 
a mere slurry of ganister jointing, and it needs no elaborately calculated (or, possibly, 
miscalculated) expansion gaps when building, altering, or repairing the battery. 


(J.I.S.I.) 
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Manufacture of tridymite brick. H. SaLManc anp B. Wentz. Ber. deut. keram. 
Ges., 12 [1], 1 (1931).—Results are given of experiments in the manufacture of tridymite 
and cristobalite. Tridymite is that modification of silica which has the least expansion 
and is therefore the most favorable component of silica brick. Based on former experi- 
ments a mixture of lime, sodium, and iron is used asa flux. Quartzite of different grain 
sizes was used for the manufacture of tridymite brick and had additions of 2% lime, 1.5% 
Na,O, 1.5% Fe20;, and 2% sulphite lye. These brick were formed under a pressure of 
300 kg./sq. cm. and were fired for 24 hr. at 1440°. The cooling was done slowly. The 
specific gravity was as low as 2.30 in this one firing. There were a few traces of cristo- 
balite. When the grain size was selected carefully it was possible to get a porosity of 
24.1% and a crushing strength of up to 480 kg./sq. cm. Magnesium oxide, titanium 
oxide, manganese oxide, and tungsten oxide could be substituted for iron oxide. The 
transversion is due to the formation of a thin liquid melt of the fluxes which penetrates 
into the smallest cracks of the quartz. This thin liquid melt of fluxes should contain 
SiO,, CaO, Na,O, and at least one of the mentioned metal oxides. The load softening 
temperature was found to be close to the melting point of tridymite, which is 1670°. 
It is therefore about 40° below that of cristobalite. LR. 

Carborundum Company recuperators in glass plant. ANON. Amer. Glass Rev., 
50 [18], 15-16 (1931).—This survey draws a comparison between Carborundum Co. 
recuperators and fireclay-tile type recuperators. An analysis of fixed charges and 
fuel cost with the same melting pots operated under identical conditions shows a 
saving for three units of $4680. E.P.R. 

Insulation of glass-furnace regenerators. R.M.LANnGciey. Jour. Amer. Ceram. 
Soc., 14 [5], 376-81 (1931). 

Stresses in fired bodies. W. Srecer. Refrac. Jour., 5 [59], 424 (1930); for 
abstract see Ceram. Abs., 10 [3], 206 (1931). E.P.R. 

New hollow checker tile. PArRKER-RuUssELL Mininc & Merc. Co. Blast Fur. 
Steel Plant, 19 [3], 448 (1931); for abstract see Ceram. Abs., 10 [5], 358 (1931). 

E.J.V. 

Boiler settings for burning refuse wood. C.S. Girappen. Trans. A.S.M.E., 53 
[1], 13-83 (1931).—This paper includes a discussion of some recent developments in 
the design of boiler furnaces for burning green or wet refuse wood. E.P.R. 

Grading and sampling of Missouri burley and diaspore clays. C. R. ForBEs. 
Jour. Amer. Ceram. Soc., 14 [5], 382-88 (1931). 

Bauxite and ceramics. V. CHARRIN. Céram. Verrerie, 50, 597-99 (1930). 

A.J.M. 

Bauxite operations in Jugoslavia. Paut BOWERMAN. Commerce Repts., No. 13, 
pp. 839-40 (1931).—Jugoslavia ranks third in European production of bauxite ore and 
fourth in world production, with the best ores being obtained in Dalmatia and Herze- 
govina. Reported production in 1930 totaled 155,828 metric tons and sales, 69,882 
tons. The bulk of the production is exported, mainly to the Netherlands, Germany, 
and Italy. Aluminium hydroxide is also exported. E.J.V. 


BOOK AND BULLETINS 


Experiment on the Use of Russian Quartzites for the Manufacture of Dinas. M. 
G. STEPANENKO, P. I. GALKIN, AND A. A. Korcuacin. Trans. Inst. Bldg. Materials & 
Glass, Vol. 33. State Technical Publishing House, Moscow, 1930. 27 pp. Price 65 
kopeks. Quartzites for Dinas are of two groups: cementless and rich incement. The 
first group is characterized, usually, by coarse quartz grains having a small content of 
amorphous quartz (glass) as a cementing medium. The other group is erroneously 
called amorphous and differs in the size of the grains and in the cementing glass. The 
geological origin and history of each group are given The fine crystalline quartzite, 
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rich in cement, tridymitizes much easier and does not expand later. First-grade Dinas 
can be made from coarse crystalline quartzites by special firing. The quartzites of Kursk 
should be considered as chalcedony sandstones and those of Ural as cementless, more 
fine-grained than those of Kursk. 


Quartzite grind Unslaked lime Slag Scale Coal Clay 
K 100 2-2.25 5 1 
K 100 2 5 1 
U 100 3-2 0-0.5 
U 2 1.5 


Firing. K: The maximum temperature SK 17 (1480°) was attained in 2 days. The 
duration of firing and cooling was 12 days. U: The same temperature has been at- 
tained in 3 days and the general duration of heating and cooling, 14 days. Tests of 
samples of Dinas. K: Increase in volume after firing 1.5 to 2.5%, pronounced change 
of color. U: Thesame. Microstructure. K: A part of the original quartz left un- 
changed; tridymite in the form of coarse needles 0.3 mm. in length and lanceolate twins. 
U: Nearly complete and uniform tridymitization. Cristobalite is rarely observed. 
Specific gravity. K: 2.333 to2 .339. The variation in specific gravity is explained by 
the difference in composition, but not by the degree of tridymitization. U: 2.323 
to 2.351. The variation is dependent on the content of excess Fe. Fusion temperature. 
K: 1675°C. U: 1645 to 1670°C. Mechanical strength. K: 160 to 161 kg./cm.? 
U: Thesame. Dinas of Ural and of Kursk satisfy the requirements of the All-Union 
Standard Specifications on Dinas. The work contains 37 photomicrographs of samples 
of quartzites and Dinas. SELIcK I. PERKAL 
Chromite in 1929. L. A. Smiro. Bur. Mines, Mineral Resources U. S., 27 pp. 
5¢. The report presents data on production, consumption, exports, and imports of this 
material. R.A.H. 
Study of refractories service conditions in boiler furnaces. Ra_pH A. SHERMAN. 
Bur. Mines, Bull., No. 334, 144 pp. (1931). 76 illustrations. Price 50¢. S. presents 
results of a preliminary survey of factors determining the life of refractories in boiler 
furnaces. (1) The temperature and composition of the furnace gases, (2) the velocity 
of the furnaces gases, (3) the temperature of the refractories, and (4) the composition 
and characteristics of boiler-furnace slags were studied. In each chapter the significance 
of the condition of service, the factors that govern it, the method of investigation, repre- 
sentative data from the installations, and a comparative summary are given. One 
chapter gives results of studies to correlate the conditions of service with the service life 
of refractories used in service and another discusses the design and construction of boiler 
furnaces. The survey covers thirty-four generating stations which includes firing 
by stokers of the underfeed, overfeed, and traveling-grate types, and burners for 
powdered coal, fuel oil, and natural gas. R.A.H. 


PATENTS 


Furnace. Lemuet V. Reese. U. S. 1,795,347, March 10, 1931. An ignition 
chamber having an annular wall and with an axially extending inlet and discharge, the 
discharge leading to the furnace chamber, means for delivering fuel axially into the inlet 
end of the ignition chamber, and a shell surrounding the ignition chamber and spaced 
therefrom, the shell having an air-inlet opening remote from the inlet end of the ignition 
chamber, and the annular wall of the chamber having air openings therethrough from 
the space to the ignition chamber at its inlet end, the space between the shell and wall 
permitting a longitudinal flow of air from the air inlet to the openings through the wall. 

Producing aluminium oxide or products containing aluminium oxide out of material 
containing aluminium sulphide. Ture Ropert Haciunp. U. S. 1,797,655, March 
24,1931. Process for producing aluminium oxide products out of aluminium sulphide- 
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containing material comprising substituting sulphur by oxygen by treating the sulphide 
material in a solidified condition with an oxygen-containing oxidizing gas. 

Precipitation of aluminium fiuoride. JoHn E. Morrow. U. S. 1,797,994, March 
24, 1931. The process of precipitating aluminium fluoride from an aluminium fluoride 
solution comprising adding to the solution a small amount of a finely-divided inert ma- 
terial and subsequently heating the solution. 

Purifying alumina. Bast. T. HorsFietp. U. S. 1,798,261, March 31, 1931. 
(1) Process of further purifying alumina which has been partially purified in the molten 
state, comprising blowing the alumina to convert and solidify the same into small 
hollow globules, and without further purifying treatment at high temperature, leaching 
the blown alumina with an acid reagent. (2) In a process of obtaining substantially 
pure alumina from alumina partially purified by reaction of a reducing agent at high 
temperature with associated oxide impurities such as iron, titanium, silicon, and calcium 
oxides, dividing the partially purified alumina, passing the divided alumina counter- 
current through a stream of acid reagent of gradually increasing strength whereby 
more or less of unreduced oxide impurities are dissolved, and then passing the alumina 
counter-current through a stream of wash-water containing acid in amount decreasing 
to zero, to remove dissolved and undissolved impurities. 

Fire wall. Muicuaret Liptax. U. S. 1,798,331, March 31, 1931. A permanent 
wall having superposed rows of hangers the members of which are spaced lengthwise 
of the wall, header elements supported by the hangers, and brick supported on the 
header elements to form with the header elements a complete replaceable wall. 

Insulating refractory. Epwin B. Forse. U. S. 1,798,934, March 31, 1931. An 
insulating brick with a dense facing having a permeability of less than 100 units through 
the brick and the facing and a permeability over 300 units when the facing is removed. 


Method of making refractory. SaNnpFrorp S. Cote. U. S. 1,798,972, March 31, 
1931. A refractory formed from a silica body mixed with a ferric salt, lime, an organic 
acid, calcium thiocyanate, and water, molded, dried, and fired. 

Producing refractory materials. T.R.HAGLUND. Brit. 343,896, March 11, 1931. 

Manufacture of refractory articles. WrsTINGHOUSE Lamp Co. Brit. 344,572, 
March 18, 1931. 

Furnace roofs. SCHEIDHAUER & GiessinGc Akt.-Ges. Brit. 344,754, March 18, 


1931. 

Treatment of bauxite, alunite, and like aluminous material. SuLPHATES PRO- 
PRIETARY, Ltp. Brit. 344,959, March 25, 1931. 

Tunnel furnace for baking porcelain, etc. REN& M. p’ARLEUX AND Emite Vio- 
LETTE. Fr. 36,615, March 30, 1929. Addition to 593,695; for abstract see Ceram. 
Abs., 10 [5], 379 (1931). (C.A.) 

Refractory objects. Marcet FourmMent. Fr. 36,973, March 14, 1929. In 
heating refractory materials, the conducting piece serving as heating element inside the 
refractory material is made of a substance having a melting point near the baking tem- 
perature, so that at the end of the operation it may be melted and poured away. See 
also Ceram. Abs., 9 [7], 541 (1930). (C.A.) 

Preparing a heat-insulating silicic acid mass. ELecrricirAT GESELLSCHAFT. 
Ger. 500,787, June 29, 1928; Tonind.-Zig., 55 [7], 103 (1931).—The mass must consist 
of cristobalite and tridymite with a specific gravity less than 1. Quartz is changed 
into cristobalite and tridymite, impregnated with a solution of an organic setting agent, 
and rapidly heated to about 1750°. M.V.K. 

Chamotte, Dinas, and similar brick. Rosert AuGustin. Ger. 510,556, June 21, 
1928.—The dry or half-dry molded brick are subjected to pressure, wetted, and again 
pressed. (C.A.) 
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Terra Cotta 


Terra cotta body. F.H. Norton. Ceram. Age, 16 [6], 331 (1930).—A description 
is given of a terra cotta body which has been used for the production of sculptured arti- 
cles, especially full-sized busts. Its composition is 60% Maine feldspar, 30% glacial 
brick clay, and 10% dark English ball clay. The body was blunged into a slip and 
screened through a 65-mesh screen. For casting purposes 0.1% of silicate of soda and 
0.1% of soda ash were added. The body matures between 1600° and 1650°F. This 
temperature is maintained for one hour. The color of the body is a light salmon or 
flesh. It possesses excellent casting properties and the surface works up well. The 
elimination of flint permits rapid firing without cracks. It can be fired repeatedly 
without cracking. The raw body can be added to the surface of a fired piece and the 
whole refired, resulting in a perfect union between the new and old portions. The body 
can be colored with glazes or engobes which mature at a sufficiently low temperature. 
Other colors are obtained by adding colored pits to the clay. A.E.R.W. 

Efficiency of light wells. H.M. Meacock anp G. E. V. Lampert. Dept. Sci. 
Ind. Research, Illumination Research, Tech. Paper, No. 11 (1930).—Results of an inves- 
tigation of small-scale models for determining the efficiency of light wells are given. 
Measurements were made on models of different sizes and with models coated with dif- 
ferent paints covering a wide range of reflection factors. From data obtained in this 
manner, empirical expressions were derived for calculating the efficiency of light wells. 
Special tests were made on wells lined with white glazed brick. Within the limits of 
error generally permissible in practice, the formula derived in the previous work is ap- 
plicable to wells coated with glazed brick. W.L. 

History and origin of roofing tile. Sruart De Suva. Brick Clay Rec., 78 [7], 
396-98 (1931).—After tracing roofing tile from its origin, centuries before the Christian 
era, the development of its manufacture in this country from 1668 to the present day is 
briefly traced. The three fundamental shapes in use today, (1) the Spanish type, (2) 
the flat or shingle type tile, and (3) interlocking tile are described. E.J.V. 

Economy in selection and design of chemical stoneware. J. M.W. CHAMBERLAIN. 
Chem. Met. Eng., 38 [3], 142-44 (1931).—A brief discussion is given of the methods of 
manufacture and properties of stoneware. The limitation of chemical stoneware is 
outlined. A money-saving angle in selecting stoneware is pointed out. G.RS. 

Trend in designs on cement products. II. Fixed principles of design cannot be 
overlooked to favor “art moderne.” Grorce Rice. Rock Prod., 33 [15], 99-100 
(1930).—R. classifies the artisans producing designs on cement products as distortionists 
who modify existing designs, costumists who strive for aesthetic designs or flowing 
effects, and mechanists who design with mechanical motifs. R. discusses the necessity 
of proper balance of design. III. Various classifications of designs which govern 
ornamentation. Jbid., 33 [17], 101-102 (1930).—Designs are classified into geometric, 
naturalistic, and conventional. The first uses geometric figures, naturalistic makes 
use of objects of nature as they occur, and conventional design modifies objects of 
nature to fit the pattern. Naturalistic designs sell best. IV. Geometrical division 
of design holds important place in cement decoration. Jbid., 33 [19], 95-96 (1930).— 
Geometrical designs consist mostly of squares, ovals, triangles, and circles. Their 
composition is discussed. High relief is not popular because of its destructibility but 
base relief is a popular style. V. Status of design in cement craft. Jbid., 33 [22], 
98-99 (1930).—Variation in cement tile designing is stressed. It allows greater use 
of colors. Designs in rock products change rapidly and must be followed closely by 
those interested. Illustrated. For Part I see Ceram. Abs., 9 [9], 704 (1930). 

W.W.M. 

Modern art as expressed in terra cotta. ANon. Brick Clay Rec., 78 [6], 318 
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(1931).—The trend toward the application of modern art in church architecture is 
expressed in photos of the new Boston Avenue Church in Tulsa, Okla., in the construc- 
tion of which terra cotta was specified. Illustrated. E.J.V. 
Moisture expansion of glazes and other ceramic finishes. H. G. ScHURECHT AND 
G. R. Pore. Bur. Stand., Jour. Research, 6 [3], 457-63 (1931); see also Ceram. Abs., 
10 [5], 360 (1931). R.A.H. 
McGraw-Hill Building. Anon. Brick Clay Rec., 78 [7], 366 (1931).—This new 
building is to be of glass and steel. The only solid wall construction is represented by 
the lintels and spandrels, and these wall surfaces are faced with machine-made blue 
terra cotta. Illustrated. E.J.V. 
Hotel Edison, New York. Anon. Arch. & Bldg., 58 [1], 27 (1931).—The Hotel 
Edison has a facade of some 48,000 sq. ft. of surface, built of white enameled brick 
with numerous and various setbacks above the 12th story and is relieved by day by 
spandrel ornamentation in varying colored terra cotta and by night illuminated by a 
blaze of flood lighting, setting out the building in relief. The first story of the exterior 
is built of Somes Sound granite with a base of Deer Island granite and above, all exterior 
walls are of white enameled brick. Terra cotta is used for spandrels and belt courses 
with gray, green, and brown in the color scheme. E.P.R. 
Drawings for the new Waldorf Astoria. KENNETH F. MurRcHISON. Amer. Archi- 
tect, 139 [2591], 28-35 (1931).—The exterior of the new Waldorf Astoria Hotel is to be 
made of pure gray brick which is to be a close match for limestone. The type of brick 
finally decided upon is new and will be known in the future as the ‘‘Waldorf gray.” 


E.P.R. 
Modern architecture. ANoN. Art et Décoration, pp. 21-32 (Jan., 1931).—Walter 
Gropius, Frank Lloyd Wright, and Le Corbusier are discussed. (D_I.) 


BOOK 


Ferro-Concrete Style. Francis S. ONDERDONK. Arch. & Bildg., 58 [1], 14 (1931); 


for abstract see Ceram. Abs., 9 [6], 485 (1930). E.P.R. 
PATENT 
Vitrified stoneware. GEWERKSCHAFT WESTEND. Ger. 510,700, April 7, 1927. 


Finely-ground chamotte or brick dust is mixed with clay to form the ware, and the 
plasticity is diminished by adding chamotte or brick dust previously heated to glowing 
at 900 to 1000°. The ware is then vitrified at 1250 to 1280°. (C.A.) 


White Wares 


Raw materials and manufacture of Chinese porcelain. I. ALBrertT GRANGER. 
Céram. Verrerie, 49, 269-76 (1929).—Chemical analyses of various Chinese clays and 
rocks used in manufacturing porcelain are given. A table gives the molecular formulas 
for Ho, Li, and Lin, Imperial, turquoise body, old Chinese, and Japan porcelains and 
compares these with Limoges and Sévres porcelains. Chemical analyses of some slip 
coatings are included. II. Jbid., 49, 333-37 (1929).—Decorative processes are dis- 
cussed. Chemical analyses of the colors used are given for low-, medium-, and high-fire 
porcelains. III. Jbid., 49, 389-94 (1929).—Crackled porcelain, copper reds, celadon, 
bronze, blue, and black coatings are discussed and chemical analyses are included. Tur- 
quoise-blue, green, violet, and yellow enamels are discussed with chemical formulas. 
IV. Ibid., 49, 493-505 (1929).—The process of manufacturing (history, centers of pro- 
duction, raw materials, treatment of raw materials, preparation of the porcelain body, 
shaping, saggers, kilns, decoration) is described. A.J.M. 
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Most practical shapes of dishes. MENGERINGHAUSEN. Ber. deut. keram. Ges., 
11 [11], 628 (1930) —A movement to determine the most practical shapes of dinnerware 
was sponsored by Vereines deutscher Ingenieure. This study proved successful due to 
the codperation of the manufacturers. See also Ceram. Abs., 9 [1], 12 (1930). I.R. 
Experience with open setting of glost wall tile in tunnel kilns. Gorpon KLEIN. 
Jour. Amer. Ceram. Soc., 14 [5], 403-12 (1931). 
Manufacture of porcelain tile. R. JAmMBERT. Rev. mat. constr. trav. pub., No. 
257, pp. 33-35B (1931). A.J.M. 
Production control for porcelain plant. J. J. Svec. Ceram. Ind., 16 [4], 354-56 
(1931).—S. suggests and describes methods of control for use in porcelain plants. He 
outlines tests to be made on raw materials and body and discusses die construction and 
use and methods of firing. All these must be under control for efficient production. 
W.W.M. 
Granular and ground feldspar with a uniformly low iron content. J. H. Wels. 
Jour. Amer. Ceram. Soc., 14 [5], 413-18 (1931). 
Adopt desirable colors for colored sanitary ware. Anon. Nat. Glass Budget, 


46 [49], 19 (1931); for abstract see Ceram. Abs., 10 [5], 365 (1931). E.P.R. 
Development of porcelain in the U.S. ANon. Céram. Verrerie, 50, 547-49 (1930). 
A.J.M. 


French hard porcelains. ANon. Céram. Verrerie, 50, 503-504 (1930). A.J.M. 
Pottery districts in England. ANon. Céram. Verrerie, 50, 177-78, 237-38, 337-38 
(1930). AJ.M. 
PATENTS 


Testing insulators. ArtHuUR O. Austin. U. S. 1,796,427, March 17, 1931. Ap- 
paratus for testing an insulator part having a flange thereon, comprising a closure mem- 
ber of dielectric material for enigaging the rim of the flange to form a closed chamber with 
the part, a gasket interposed between the member and rim, means for raising the pressure 
within the chamber above atmospheric, an electrode for subjecting the interior surface 
of the part to a test potential, and a codperating electrode connected with the exterior 
of the part and insulated from the interior of the chamber. 

Testing insulators. ArtTHuR O. AusTIN. U. S. 1,796,429, March 17, 1931. In- 
sulator-testing apparatus comprising a chamber for containing an insulator to be tested, 
means for periodically opening and closing the chamber, means for supplying air or 
gas to the chamber when closed, a terminal member for subjecting an insulator in the 
chamber to a test potential while the chamber is closed, a supply circuit for the ter- 
minal member, and switch mechanism for the supply circuit interconnected with the 
opening and closing means to regulate the sequence of operation of the switch 
mechanism and opening and closing means. 

Insulators. INTERNATIONAL GENERAL ELectric Co., Inc. Brit. 345,090, March 
25, 1931. 


Equipment and Apparatus 


Apparent specific gravity apparatus. AusTIN F. SHurE. Eng. News-Rec., 106, 
532 (1931).—A simple device for determining the apparent specific gravity of stone, slag, 
or gravel is described. For the determination, the following weights are obtained: (1) 
empty basket, (2) basket filled with dry sample, (3) filled basket immersed in water, and 
(4) empty basket immersed in water. By applying these values in the formula 

(b — a) 
(6 — a) — — d) 
material. W.L. 


a figure is obtained which is the apparent specific gravity of the 


i 

i 
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Rapid method for the determination of moisture in ceramic materials. H. Nav- 
RATIEL. Ber. deut. keram. Ges., 12 [2], 90 (1931).—This apparatus is developed accord- 
ing to the principle used in the determination of the water in tar oils. The table pub- 
lished gives some good results. Illustrated. LR. 

New method of pyrometry: pyrometer-densimeter. H. Cassan. Récherches 
et Inventions, p. 321 (1929); Internat. Bull. Refrigeration, 11, 247 (1930).—C. has devised 
an apparatus whereby absolute temperature is indicated by time of flow through a cali- 
brated orifice. Each instrument must be calibrated individually owing to friction in the 
elipsydra-aspirator. H.HS. 

Drying compressed air. ANON. (Queensland Mining Jour., 32 [2], 58 (1931).— 
Silica gel is used for drying compressed air and is valuable for preventing corrosion of 
valves, pipes, etc. In this connection there is an interesting and compact pressure type 
of drying equipment for dealing with all kinds of compressed gases, not only air, but also 
oxygen, hydrogen, and acetylene. Silica gel, which is pure silicon dioxide in the col- 
loidal condition, ‘has a particularly strong attraction for moisture, adsorbing easily up 
to 35 to 50% of its weight. In this way the moisture content is regulated easily to any 
desired figure, as low as 0.01 g./cu. m. E.P.R. 

Tests of the resistance to repeated pressure of forged, riveted, and welded boiler 
shells. H.F. Moore. Trans. A.S.M.E., 53 [1], 55-64 (1931).—The results indicate 
that under repeated stress, properly-made welded joints are stronger than the plates 
themselves when weakened by “stress raisers’”’ such as small holes or surface defects. 
The tests also give useful data on the strength of drum heads when subjected to intermit- 
tent pressures. E.P.R. 

New apparatus for the mechanical analysis of soils by displacement. J. H.GoLLan. 
Bull. soc. chim. biol., 11, 940-42 (1929).—An apparatus is described whereby analyses 
of soils are effected to comply with the standard of the International Soil Conference 
(Washington). (C.A.) 

Percentage balance for concrete aggregates. W. J. Emmons. Eng. News-Rec., 
106, 37 (1931).—A percentage balance for the rapid determination of the grading of con- 
crete aggregates is described. The balance has two scale arms by which the percentage of 
material passing each screen may be read directly. The apparatus may be used for 
either coarse aggregate or for sand. W.L. 

Temperature and humidity control in cement testing. H.S. Matrimmore. Eng. 
News-Rec., 106, 36 (1931).—A suitable moist air cabinet for this purpose is described. 
The humidity is maintained at 95 to 98% by water flowing down the sides of brass screens 
along the walls of each section. The temperature of the water is adjusted. Records 
over a period of weeks show a maximum variation of 2° from 70°F. W.L. 

Automatic burette for measuring mixing water. F. V. Reacrer. Eng. News- 
Rec., 106, 37 (1931).—A brief description is given of an automatic burette for measuring 
mixing water for routine cement testing. The apparatus is accurate to approximately 


0.25 ce. 
Crushing mill. ANon. Chem. Met. Eng., 38 [3], 165 (1931).—A modified hammer 
mill is briefly described and illustrated. G.R.S. 
Static and dynamic phenomena concerning ball mills. W.R.Uccia. Rev. mat. 
constr. trav. pub., No. 254, pp. 447-53 (1930). A.J.M. 
Use of short tube mills for pulverizing coal. C. Prant. Rev. mat. constr. trav. 
pub., No. 256, pp. 25-29 (1931). A.J.M. 


Grinding in tube mills. A. B. Hersic. Zement, 19 [37], 870-73 (1930); Rock 
Prod., 34 [7], 104-105 (1931).—H. discusses and compares particle-size reduction in 
three-compartment tube mills and two-compartment mills, using air separation in the 
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latter. Data to substantiate his choice of the interstage air separation as against wire 
screen interstage separation in tube milling procedure are given. W.W.M. 
Grinding in tube mills with and without air separation. BrELLWINCKEL. Zement, 
19 [49], 1161-63 (1930); Rock Prod., 34 [7], 105 (1931).—B. criticizes Helbig’s paper on 
grinding in tube mills, saying his investigations do not comply with actual operations and 
are partly incorrect. Helbig’s extension of the tube-mill grinding curve is discussed and 
some of his views are called erroneous. See preceding abstract. W.W.M. 
Grinding or mixing mills. J. Wass. Refrac. Jour., 7 [3], 228 (1931).—In a mill 
of the edge-runner type, having one or more conical rollers coéperating with a sloping por- 
tion of the pan, each roller is mounted on an axle carried by a pivoted arm, movable 
for raising the roller from the bottom of the pan, and means are provided for holding the 
arm in the raised position while the mill is being used for mixing only. E.P.R. 
Two hook-ups for air separation. Wm. A. Gipson. Rock Prod., 34 [6], 95-97 
(1931).—G. describes two flow sheets employing a crusher, tube mill, and air separator. 
The separator and tube mill are in closed circuit in both. The advantages of this are 
pointed out. Air separation reduces power consumption, permits production of finer 
material, and produces a uniform material of any desired fineness. W.W.M. 
Use of air-classification systems in grinding cement clinker. H. G. Wricnr. 
Pit & Quarry, 21 [13], 40-41 (1931); for abstract see Ceram. Abs., 9 [10], 861 (1930). 
E.P.R. 
Self-contained variable-speed drive. ANON. Chem. Met. Eng., 38 [3], 163 (1931).- 
A new combination motor and variable speed drive is made by Stephens-Adamson Mfg. 
Co., Aurora, III. G.R.S. 
Group or individual power drives. Grorce.B. Haven. Factory & Ind. Manage- 
ment, 81 [2], 233-34 (1931).—Group and individual power drives are compared with 
respect to cost, flexibility, upkeep, production, overhead, and economy. ek od 
Checking load and power factor from watt-hour meter readings. Max A. FAUCETT 
AND JOHN O. KRAEHENBUBL. Factory & Ind. Management, pp.427—28(1931). E.C.C. 
Durability of filter cloths. M. WERNER. Chem. Fabrik, pp. 277-79, 286-87 (1930); 
Jour. Textile Inst., 21A, 624 (1930).—-An account is given of investigations on the life 
of filter cloths under different conditions of temperature, acidity, concentrations of solu- 
tions, etc. H.H.S. 
New “Gyrex’’ screen embodies important features. Ropins CONVEYING BELT 
Co. Gas Age-Rec., 67 [13], 486 (1931).—In the new ‘‘Gyrex’”’ type screens the horizontal 
leaf springs, running lengthwise with the screen instead of resting in the usual shackle, 
are rigidly fastened to a transverse leaf spring set on edge and bolted to the live frame. 
In the vibrating unit the counterweight, in the form of an overhanging arm in the same 
plane as the eccentric bearing, permits a close compensation for the unbalanced load of 
the live frame. Illustrated. E.J.V. 
Conveyanscreen. TRAYLOR VIBRATOR Co. Brick Clay Rec., 78 [7], 400-402 
(1931).—The power unit, designated as the vibrator unit, is mounted above the screen 
sash and imparts its vibration at an angle to the screening plane. This rapid oscilla- 
tion produces a sharp screening action as well as a conveying motion. Details of con- 
struction and operation are given. E.J.V. 
Tycos compensated tubing. Tayitor INstruMENT Co. Gas Age-Rec., 67 [13], 
486 (1931); Brick Clay Rec., 78 [7], 402 (1931); Ceram. Ind., 16 [4], 394 (1931).—To 
eliminate error due to external temperature conditions surrounding the tubing connect- 
ing the bulb to the instrument, a capillary tubing has been produced in which the com- 
pensating qualities are in the material of the tube. Illustrated. E.J.V. 
New gage measures 0.00001 in. ANon. Abrasive Ind., 12 [4], 45 (1931)—An 
electric gage which measures 0.00001 of an inch, and then magnifies that dimension 
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10,000 times so that the average workman may speedily and accurately read the result, 
has been developed by the general engineering laboratory of the General Electric Co. 
E.P.R. 


Fluid level indicator. ANon. Chem. Met. Eng., 38 [3], 163 (1931).—Remote 
indication of fluid level is accomplished by means of a new type of transmitting and indi- 
cating machine recently developed by J. H. Bunnell & Co., New York, and marketed 
under the name of MacCreedy fluid level indicator. G.R.S. 

Ramet, latest product of research in cutting metals. FANSTEEL PRopucts Co., 
Inc. Can. Chem. Met., 15 [3], 31-82 (1931)—Ramet is a tantalum carbide of the 
following characteristics: (1) exceedingly high melting point (4400°C), (2) low 
thermal conductivity, (3) difficultly wet with other metals, and (4) a cutting tool that 
is best where tungsten carbide (Carboloy) has been weak. Data on tests made are 
presented. Illustrated. E.J.V. 

Improved car pulling unit. Wersster & WELLER Mrc. Co. Brick Clay Rec., 78 
[6], 342 (1931).—The Weller capstan car puller is compact, economical, electrically 
operated, weatherproof, and designed to pull cars, trucks, etc., at any angle. Illus- 
trated. E.J.V. 

Car loading conveyer. ANON. Chem. Met. Eng., 38 [3], 165 (1931).—A modi- 
fication of the recently developed Clark Twin Veyor made by the Clark Tructractor Co., 


Battle Creek, Mich., permits making a right angle turn into the car. G.R.S. 
Jaw crusher with capacity of 400 to 450 tons per hour. ANoNn. Rev. mat. constr. 
trav. pub., No. 254, pp. 457-58 (1930). A.J.M. 


Induction separation. MAGNETIC MANuFacTuRING Co. Brick Clay Rec., 78 
[7], 400 (1931).—Efficient separation of material heretofore unresponsive to the highest 
intensity magnetic separator has been developed. Construction and operating prin- 
ciples are described. Illustrated. E.J.V. 

Magnetic separator pulley. ANon. Chem. Met. Eng., 38 [3], 166 (1931).—Simple 
construction, long-wearing qualities, and low price are features of the new Type W 
magnetic separator pulley made by Cutler-Hammer, Inc. The pulley is described 
and the separate parts shown in a photograph. G.R.S. 

Improved hoisting apparatus. ANon. Chem. Met. Eng., 38 [3], 166 (1931).— 
The new cyclone twin-hook electric chain hoist is intended for handling bulky loads 


requiring support at two points 3 to 15 ft. apart. G.R.S. 
Roller-bearing driers. ANON. Chem. Met. Eng., 38 [3], 164 (1931); for abstract 
see Ceram. Abs., 10 [5], 368 (1931). G.R.S. 


C-E stoker unit. ComBuSTION ENGINEERING Corp. Gas Age-Rec., 67 [13], 487 
(1931).—The C-E stoker unit is a self-contained underfeed stoker with electric drive, 
integral fan construction, agitated grate bars, side dumping grates, and agitated feed 
hopper. E.J.V. 

Natural gas in the production of foundry and glass sands. ELMER FISHER. Gas 
Age-Rec., 67 [11], 383-84 (1931).—The use of a gas-fired steam shovel for winning the 
sands, and gas-fired sand driers for drying them after they have been washed and screened 
is described. Illustrated. E.J.V. 

Portable electroviscometer. DrVireiss Co. Metal Cleaning & Finishing, 3 [3], 
259 (1931); Ceram. Ind., 16 [3], 294 (1931).—An instantaneous electric viscometer for 
rapid measurement of the viscosity of finishing materials such as glazes, enamels, etc., 
which indicates viscosity in visual scale units has been developed. The principle and 
advantages of the instrument are discussed. Illustrated. E.J.V. 

Sandblast methods and equipment. C. J. Srimrs. Metal Cleaning & Finishing, 
3 [3], 247-48 (1931).—In discussing the uses and applications of sandblast rooms, 5 
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takes up the various groups of cleaning equipment, sandblasting equipment in particu- 
lar, sandblast rooms, dust conditions, and cleaning of large tonnages. E.J.V. 
Barrel sandblast unit. PANGBORN Corp. Melal Cleaning & Finishing, 3 [3], 
256-57 (1931).—The functioning of the ‘‘GH”’ sandblast barrel unit made in two sizes, 
one with a load capacity of 5 cu. ft., and the other with a load capacity of 16 cu. ft., is 
described in detail. Illustrated. E.J.V. 
Pressure feed tank for spraying materials. PaascHe ArrprusH Co. Metal Clean- 
ing & Finishing, 3 [3], 258-59 (1931).—A line of ‘‘clamp-tight’”’ pressure feed tanks made 
from one-piece steel, on which the cover is fastened by turning over an eccentric, is 
announced. Air is controlled by a 100-lb. air regulator and gage, a unit especially de- 
signed for air-brushing and heavy-duty use. Illustrated. E.J.V. 
New electrolytic pickling process. HANSON VAN WINKLE-MUNNING Co. Metal 
Cleaning & Finishing, 3 [3], 255 (1931).—A simple and economical process of removing 
the scale formed in rolling, forging, heat treating, and annealing steel of every grade and 
composition. It consists of treating steel in two acid baths, cathodically in No. 1, and 
anodically in No. 2, and is based upon the discovery of a method of creating an entirely 
new set of conditions at both anode and cathode. In bath No. 2, solutions are formed 
adjacent to the work which have a solvent action upon the residual matter created in 
bath No.1. All residue is dissolved and eliminated, leaving the metal bright and silvery 
in appearance, and chemically clean. Advantages are enumerated and details of the 
process are given. E.J.V. 
Oil engine drive in brickworks. Anon. Brit. Clayworker, 39 [466], 407-408 
(1931).—A source of power much in evidence today in brickworks is that of the internal 
combustion engine using oil fuel. The method of operation of an oil engine is described, 
referring specifically to the two-cycle, four-cycle, and high-compression types. Some 
data on operating costs are given. R.A.H. 
New tile drying shed. ANon. Brit. Clayworker, 39 [466], 409-10 (1931).— 
Basildon Brick Works near Reading, England, is constructed of brick, the roof being a 
corrugated steel sheet coated on both sides with a preservative and nonconducting com- 
pound surmounted by six ventilators. A central solid gangway for wheeling is provided 
on both the ground and first floors, the major portion of the flooring being latticed with 
floor boards 4'/, in. and spaces 1'/: in. wide. Heating is done by the use of hot water. 
Several special features characterize this high-pressure system. The efficiency of the 
drying system is high. R.A.H. 
Grain sizing of clay materials. ANon. Brick Clay Rec., 78 [7], 388 (1931).— 
Heavy clay products manufacturers are coming to realize the importance of particle 
sizing in making high-strength ware. Some plant installations of screens and feeders 
are described. E.J.V. 
Study of dry-press process. C. M. Dopp, G. A. PaGE, aNp F. F. NEetTzEBAnp. 
Brick Clay Rec., 78 [6], 322-32 (1931).—As transmission of pressure in a dry-press proc- 
ess is affected by the shape of the grain, fineness of grain, grading of grain sizes, 
plasticity of the mix, degree of pressure applied, time of pressure application, rate of 
compression, wetness of mix, and occluded air, and as there was no published informa- 
tion on this subject, this investigation was undertaken. The transmission of pressure 
in the dry pressing of typical building brick and firebrick mixes as affected by degree of 
pressure and the physical character of the mix ingredients are reported herein. The re- 
sults are presented in the form of a discussion of data on horizontal variation in porosity, 
discussion of the data on vertical variation of porosity, various pressures, correction 
by milling, and reasons for difference in mixes. E.J.V. 


Steel and iron alloys. Crayton E. PLummer. Factory & Ind. Management, 81 
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[1], 50-51 (1931).—A discussion of alloys and a table of corrosion and heat-resistant 
alloys is presented. E.C.C. 
Alloy steels in the firebrick industry. ANoNn. Ceram. Age, 16 [6], 322 (1930).— 
The Harbison-Walker Refractories Co. has found that manganese steel gives excellent 
service in crown wheels, pinions, and for crusher dies, but is not satisfactory for pan tires 
and roller plates. High carbon-chromium-nickel steel is not as serviceable for tires and 
roller plates as regular high-carbon steel castings. Molybdenum steel gives increased 
life to tires, roller plates, and scrapers. A.E.R.W. 
Theory of chromium deposition. R. J. Prersor. Melal Cleaning & Finishing, 
3 [3], 207-14 (1931).—-Following a description of the electrophysics of the ionic currents 
in chromic acid, the effects of osmotic pressure on the cathode and anode in the chromium 
solution are discussed. Previous chromium plating theories are reviewed and a proposed 
picture of the mechanics of chromium deposition is offered. Illustrated. E.J.V. 
Chromium plating notes. MryrerR Rorer. Metal Cleaning & Finishing, 3 [2], 
151-52 (1931).—A discussion of influences such as cleaning methods, effective lining of 
the plating tank with glass or lead, the px of the nickel solution, etc., on the production 
of good chromium deposits is presented. E.J.V. 
Historical survey of chromium plating. R.J. Prersor. Metal Cleaning & Finish- 
ing, 3 [1], 29-34 (1931).—This article presents historical data of efforts of such investi- 
gators as Volta, Faraday, Bunsen, Reese, Nernst, Bancroft, Carveth, Cufry, Sargent, 
Fink, and Schwartz on the development of chromium plating and the industry. 
E.J.V. 
Elements of the chemistry and physics of electroplating. R. J. Prersor. Metal 
Cleaning & Finishing, 3 [2], 119-26 (1931).—The fundamentals of chemistry and physics 
necessary for a clear understanding of the more involved phases of chromium electro- 
deposition are presented concisely. ; E.J.V. 
Fundamentals of chemical analysis as applied to electroplating. L.C.Pan. Metal 
Cleaning & Finishing, 3 [1], 37-40 ; [2], 129-32 (1931).—An explanation of simplified 
methods of controlling the composition of plating baths is presented. The method of 
reading an analysis chart and the procedure for making up standard reagents are out- 
lined, while the gravimetric method of analysis is described. Illustrated. E.J.V. 
Tests for quality of electroplates. C.L. ManTeLtt. Metal Cleaning & Finishing, 
3 [3], 189-92 (1931).—The more important tests for electroplated deposits may be di- 
vided into three classes: (1) those in which the specimen is tested for porosity to deter- 
mine the number of pinholes and cracks in the plating, (2) accelerated tests for corrosion 
resistance and wear, and (3) service tests on service panels. Tests described include 
the potassium ferricyanide test, immersion tests, steam tests, test by immersion in acidi- 
fied copper sulphate solution, ferricyanide-agar test, salt spray tests, intermittent immer- 
sion tests, and accelerated corrosion tests. E.J.V. 
Official changes in the active list of permissible explosives and blasting devices for 
Dec., 1930. ANoN. Bur. Mines, Rept. of Invest., No. 3058, 1 p. (Dec., 1930).—Official 
action taken during Dec., 1930, when one new blasting device was added to the list is 
recorded. Requirements that must be satisfied for permissibility are stated. R.A.H. 
Handling systems. B. A. Hitpepranpt. Factory & Ind. Management, 81 (3), 
403-405 (1931).—Quicker deliveries, lower costs, steadier fiow, and smal! inventories are 
discussed with respect to the handling system of the Norton Co. Illustrations and de- 
scriptions of the conveying systems are given. E.C.C. 
Handling acids safely. H. T. Gammon. Factory & Ind. Management, 81 [2}, 
253-54 (1931). E.C.C. 
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Modern Diesel Engine Practice. Orvmite Apams. Norman W. Henley Pub- 
lishing Co., New York. 656 pp. Price $6.00. Reviewed in Brick Clay Rec., 78 [6], 
343 (1931). E.J.V. 

Applications of Interferometry. W. Ewart Wriiiiams. E. P. Dutton & Co., 
New York. 104 pp., diagrams. Price 85¢. Reviewed in Mining & Met., 12 [292], 18 
(1931).—This book provides a useful description of the various types of interferometers 
and explains the principles of each type. The scientific and technical applications of 
interference methods are pointed out and useful lists of references are given. E.J.V. 

Handbook of Scraper Mucking. SuLtttvAN Macuinery Co. Price $2.00. Re- 
viewed in Brick Clay Rec., 78 [6], 343 (1931); Mining & Met., 12 [292], 18 (1931).—This 
book deals with mining practice. Illustrated. E.J.V. 

Treatise on Leather Belting. Grorcre B. HAVEN AND GEORGE SweTT. American 
Leather Belting Assn. 233 pp. Reviewed in Brick Clay Rec., 78 [6], 342 (1931).— 
This book is of value to every draftsman, plant engineer, production engineer, and super- 
intendent. E.J.V. 

Applied Photography. EastmMaN Kopak Co., Rochester, N. Y. Noteworthy 
examples of photography as used for various business purposes fill the pages of A pplied 
Photography, a new magazine which made its appearance May 1. The magazine is 
sponsored by the Eastman Kodak Co. as part of an extensive program to assist industrial 
and business firms in applying photography effectively in research, manufacturing, ad- 
vertising, and sales work. The scope of the new magazine includes the industrial appli- 
cations of still and motion pictures, photomictography, radiography, and other forms of 
photography. Each issue presents a different business objective and illustrates how 
photography can aid in attaining it. The first issue deals with the question of obtaining 
photographs for advertising and sales purposes showing the performance or utility of 
products. Among the illustrations chosen as examples are many noteworthy photo- 
graphs which have been used in selling tractors, metals, motor trucks, protective coat- 
ings, railway equipment, musical instruments, tools, anesthetics, and arc welding. The 
mailing list for the new Eastman magazine is open to executives in charge of adver- 
tising, sales, research, and factory production, and will be so classified that persons on 
the list will receive, without charge, such issues of the magazine as bear directly on 
their industry or profession. With this method of distribution, the arrival of a copy of 
Applied Photography is a signal that useful information is at hand. A subscription list 
will also be maintained for others wishing to receive the magazine regularly. Business 
executives should find Applied Photography an invaluable pictorial reference book 
which will keep them informed of new developments in photography as applied to 
manufacturing and merchandizing problems. 

Catalogue No. 8008 on Instruments for Automatic Process Control. Brown IN- 
STRUMENT Co., Philadelphia, Pa. 48 pp. 46 illustrations. In this catalogue are given 
the latest data on Brown Automatic Controls for temperatures, pressures, flows, liquid 
levels, and other process operating factors. It shows how automatic controls help qual- 
ity, workers, management, cost, and sales. The application of temperature controls 
to all types of furnaces, kilns, ovens, kettles, etc., whether electric, gas-fired, oil-fired, 
coal-fired, or heated by waste gases, steam, etc., is described. 

Device for determining work input to a laboratory ball mill. JoHN Gross AND 
S. R. ZimMERLEY. Bur. Mines, Rept. of Invest., No. 3056, 3 pp. (Feb., 1931).—Power- 
recording apparatus for measuring work input at the ball mill is described. Calibration 
of the integrator with a Prony brake and by means of a static load is given, and the use 
of the calibration curve is explained. R.A.H. 

Separation and size distribution of microscopic particles: An air analyzer for fine 
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powders. Pavut S. Rotter. Bur. Mines, Tech. Paper, No. 490, 46 pp. Price 20¢. 
The investigation was undertaken in connection with problems concerning dependence 
of the physical and chemical reactivity of certain substances, notably anhydrite, on the 
particle size. It was necessary to separate a fine powder directly and quantitatively 
into its component size fractions beginning with 0-5 or 0-3 microns. Air, rather than 
water, was the only fluid feasible to use. The methods that have been employed for 
determination of the average size and distribution of sizes of a microscopic powder may 
be divided into two classes, (1) the sizes separated into fractions and weighed, and (2) 
determination on a gross sample based upon a physical or chemical property that is 
some function of the size of grain. A description is given of the principle, construction, 
and operation of the air analyzer used in effecting quantitative separations of micro- 
scopic powders. The physical properties of the different size fractions differ markedly 
in color and in general physical appearance. An analysis is given of the fractionation 
results leading to the calculation of (1) the mean diameter as a measure of fineness of 
the microscopic powder and (2) the dispersion as a measure of the homogeneity of the 
particle-size diameters with reference to the mean diameter of the powder. General 
graphical methods are described with reference to a frequency distribution of the parti- 
cle diameters. R.A.H. 
Mining and crushing methods and costs at the Monocacy (Pa.) quarry of the John 
T. Dyer Quarry Co. J. A. Conway. Bur. Mines, Information Circ., No. 6405, 29 pp. 
(Jan., 1931). 12 illustrations. R.A.H. 


PATENTS 


Chromium plating. Leon R. Westsroox. U. S. 1,795,459, March 10, 1931. 
A chromium-plating bath consisting of an aqueous solution of chromic acid containing 
a small amount of SO,~~radical and a small amount of the negative radical correspond- 
ing to one of the acids of the group comprising molybdic and vanadic acid. 

Ceramic machine. Ex_mer R. Martin, Howarp C. ByLanp, CHRISTIAN BALDEN- 
HOFER, AND FRANK L. ORMESHER. U. S. 1,796,570, March 17, 1931. In a building- 
material machine, a supporting pallet for material, a mold, a pressing member, and 
means to gradually apply pressure on the pressing member, the means having a loose 
connection with the pressing member and being so arranged as to permit the holding of 
the pressure for a predetermined interval. 

Manufacturing building material Harry A. Tourtmin, Jr. U. S. 1,796,636, 
March 17, 1931. In a building-material machine, a support, means for supporting a 
stack of pallets adjacent the support, means for elevating the stack step by step, and 
means for feeding the pallets to the support one at a time at stated intervals. 

Spraying appliance. SveEND BRAMSEN AND WILLIAM HERSLEB. U. S. 1,797,209, 
March 17, 1931. A spray appliance including a body member provided at its forward 
end with a spray head and having at its rear end a downwardly-directed neck, a hollow 
handle comprising a pair of handle halves interlocked at their upper ends with the 
neck, a valve body mounted in and having its major portion jointly housed by the 
handle halves, and releasable means for drawing the handle halves toward each other 
to clamp them against the neck and to cause the lower handle portions to retain the 
valve body therein. 

Chromium plating. JoHn F. K. McCuLLtoucH anp BENJAMIN W. GILCHRIST. 
U. S. 1,797,357, March 24, 1931. A chromium-plating bath including when ready for 
operation, chlorochromate of soda, chromium chromate, hydrochioric acid, and water. 

Splitting brick, etc. Ropert D. Linnsay. U. S. 1,799,173, April 7, 1931. A 
device for splitting brick, etc., comprising, in combination, two jaw members, one 
having guide openings and the other having guide rods that are adapted to enter the 
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guide openings, the adjacent face of each jaw having a groove, a bar located in each 
groove, and means for holding the bars in place. 

Chromium plating by electrolytic deposition. AuGustE U. S. 1,799,851, 
April 7, 1931. A bath for chromium piating conductive bodies by electrolytic deposi- 
tion comprising sodium bichromate, 25 kg.; chromic acid, 15 kg.; and chromium 
fluoborate, 900 g. 

Centrifugal humidifier. FRANK B. Comins. U. S. 1,799,955, April 7, 1931. The 
combination with a centrifugal liquid-bearing rotor and atomizing elements surrounding 
it, of means to produce and guide an air current past the elements, comprising means set 
in the path of the air and arranged to deflect the current whereby the current is banked 
against the elements on the upper side thereof, the whole being arranged with the ele- 
ments projecting into only a portion of the deflected blast, and the remainder of the 
current being contiguous to the portion. 

Device for regulating the temperature and degree of humidity of a current of air. 
Soc. ANON. SCHNEIDER, JAQUET, ET CIE, AND E. SCHNEIDER. Brit. 344,341, March 18, 
1931. 


Kilns, Furnaces, Fuels, and Combustion 


Researches on rotary kiln in cement manufacture. XIV. Flame temperatures 
obtained in practice in the cement rotary kiln. Grorrrey Martin. Rock Prod., 34 
[6], 41 (1931).—M. gives some observed flame temperatures of rotary kilns and reasons 
why the practical flame temperatures fall short of the theoretical flame temperatures. 
The chief reason is the loss of heat by conduction, convection, and radiation during the 
time in which the temperature of the gases is being raised to its maximum. This heat 
loss depends on the kiln design. XV. Weight of clinker producible using combus- 
tion gases of different flame temperatures and supplying 10.478 lb. of air per 1 Ib. 
of standard coal burned. Jbid., 34 [7], 68-70 (1931). For Part XIII see Ceram. Abs., 
10 [5], 327 (1931). W.W.M. 

Tunnel kilns for the pottery trade. R.WuutTFiELp. Pottery Gaz., 56 [645], 387-90 
(1931).—In discussing mass production and its possible application, W. expresses the 
idea that a semimass production would be found more suitable for potteries. He shows 
how the necessary conditions for water-smoking, dehydration, oxidation, vitrification, 
and cooling are provided in tunnel kilns. The advantages of insulation are emphasized. 
The advantages of tunnel kilns are constancy of firing conditions, economy of fuel, re- 
duced firing time, economy of labor, improvement in quality and increase in value of 
first-grade goods, and extra saggar service. Among disadvantages are high first cost 
and (generally exaggerated) apparent inflexibility which are discussed in detail. Some 
past mistakes in installation and operation of tunnel kilns are briefly enumerated. 

E.J.V. 

Control of the round kiln in the heavy earthenware industry with the aid of measur- 
ing instruments. W. LiesecaNnc. Ber. deut. keram. Ges., 12 [2], 67 (1931).—L. 
discusses the importance of measuring instruments for proper firing and the different 
arrangements of the instruments at lower and higher temperatures. One plant uses 
Ni-Cr thermocouple for lower temperatures and changes to Pt Pt-Rh thermocouple for 
higher temperatures. Several instruments which assure uniformity in the kiln are ad- 
vised., Instruments for the examination of gases and thermoelectric pyrometers and 
ardometers are discussed. Several diagrams are included which illustrate how the CO, 
content rises after each filling of the fire box. IR. 

“Walking beam” kiln. SwinpELL-DRESSLER Corp. Ceram. Ind., 16 [4], 393-94 
(1931); Clay-Worker, 95 [3], 201 (1931).—A ‘“‘walking beam”’ kiln which has no tracks 
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or cars, the ware being carried through the kiln on slabs by the walking beam mecha- 
nism, has been developed. The slabs of ware are placed on rollers and pushed into the 
kiln. The walking beam takes the slabs, three inches at a step, setting them on shelves 
between steps. The beam contains a flue which aids in preheating the ware from the 
bottom. The beam rises, moves forward, drops, and moves back, repeating this motion. 
It extends the length of the kiln and delivers the slabs to rollers at the exitend. A mini- 


mum amount of dead weight is heated up in firing this kiln. W.W.M. 
Choosing a kiln. J. Wetter. Rev. mat. constr. trav. pub., No. 255, pp. 221-26B 
(1930).—Various types of kilns are described. A.J.M. 
New tunnel kiln. A. N. Tarrant. Céram. Verrerie, 50, 287-88, 342 (1930); 
for abstract see Ceram. Abs., 9 [6], 454 (1930). A.J.M. 
Best kiln for small production: periodic or continuous? ANoN. Rev. mat. constr. 
trav. pub., No. 257, pp. 21-22B (1931). A.J.M. 


Remmey fusion test furnace. G. Bicktey Remmey. Jour. Amer. Ceram. Soc., 
14 [5], 358-64 (1931). 
Ring kiln. W. LreseGANG AND E. BossHarpt. Refrac. Jour., 6 [62], 68 (1930); 


for abstract see Ceram. Abs., 10 [3], 214 (1931). E.P.R. 
Pyrometric cones, their properties and uses. EDWARD ORTON, Jr. Céram. Ver- 

rerie, 50, 435-37 (1930). A.J.M. 
Placing pyrometers. A. N. LinpBerc. Factory & Ind. Management, 81 [2], 252 

(1931). B.C.C. 


Gas-fired heater for ovens and driers. Dryinc Systems, Inc. Metal Cleaning 
& Finishing, 3 [1], 79 (1931).—The Dry-Sys I.D.L. gas-fired heater is designed for heat- 
ing industrial ovens, driers, leers, and bakers. It is designed on basic principles cover- 
ing the recirculation of diluted products of combustion in drying or baking problems and 
will operate either as a ‘‘push-through” or ‘‘pull-through’’ heater. While the burner 
front is designed for the atmospheric type burner, other types may be installed by making 
afew minor changes. Illustrated. E.J.V. 
Industrial burner chamber cooled by water space. Ler B. Metr_er Co. Gas 
Age-Rec., 67 [13], 487 (1931); Chem. Met. Eng., 38 [3], 164 (1931).—A novel high- 
pressure gas burner adapted to a wide diversity of industrial applications, having a 
water space of sufficient size to insure adequate cooling, which completely surrounds 
the annular gas chamber, is built in a number of sizes and capacities. Illustrated. 
E.J.V. 
New way to use fan draft. ANon. Brick Clay Rec., 78 [5], 278-80 (1931).—In 
the installation of fans for improving the draft condition on their kilns, Hiram Swank’s 
Sons used the method of introducing cold air for the double purpose of cooling the fan 
and of dampering the fires. The installation of the fans on their multistack kiln is de- 
scribed in detail and data are presented which show that not only is the firing time and 
fuel consumption reduced by the use of fan draft but the per cent of ware shipped is 
increased. Illustrated. E.J.V. 
Automatic temperature control for industrial ovens. Pau. MAEHLER Co. Metal 
Cleaning & Finishing, 3 [3], 258 (1931); for abstract see Ceram. Abs., 10 [5], 367 (1931). 
E.J.V. 
Brown flame analyzer. Brown INstrumMENT Co. Brick Clay Rec., 78 [5], 290 
(1931); Gas Age-Rec., 67 [11], 403 (1931); for abstract see Ceram. Abs., 10 [5], 376 
(1931). E.J.V. 
Electric coal feeder. ANON. Chem. Met. Eng., 38 [3], 165 (1931).—Mechanical 
firing of lime kilns is the object of an improved electricaily-driven coal feeder recently 
announced by Arnold and Weigel, Woodville, Ohio. G.R.S. 
Combustion of natural gas. T. J. Ess. Blast. Fur. Steel Plant, 19 [4], 547-50 
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(1931).—The versatility, cleanliness, convenience, and richness of natural gas make it 
a very desirable fuel. In its application, the selection of combustion equipment is of 
basic importance. The objection of any combustion system is to regulate the gas sup- 
ply and the gas-air ratio. The type of flame desired has primary influence. Combustion 
systems as a whole may be classified according to the pressures under which they operate: 
(1) atmospheric systems and (2) pressure systems, (a) air compressed, (b) gas compressed, 
(c) mixture compressed. The various types of burners which can be used are enumer- 
ated and described. Data and charts on combustion of gas are presented. [IIlus- 
trated. E.J.V. 
Natural gas as a fuel. P. McDonatp Bippison. Mfrs. Rec., 99 [12], 40 (1931); 
for abstract see Ceram. Abs., 10 [5], 378 (1931). E.P.R. 
Use of fuels in brick kilns. C.R.Austin. Brick Clay Rec.,78 [7], 390-92 (1931).— 
Data on stoker firing of kilns are presented. Details of the construction of small test 
furnaces for testing different coals and results of some of the preliminary test runs are 
given. E.J.V. 
Qualifications of coal. Anon. Brick Clay Rec., 78 [5], 282-86 (1931).—The 
main qualifications which should be investigated in the purchase of coal are (1) high heat 
value (B.t.u. content), (2) low sulphur content, (3) nonclinkering for flat grates, hard 
clinkering for dead-bottom fire boxes, (4) size, (5) long flame, (6) type of ash (high or 
low fusion), and (7) cost. Each of these qualifications is discussed. E.J.V. 
Combustion tests with Illinois coal. O. P. Kratz anp W. J. Wooprurr. Nat. 
Glass Budget, 46 [38], 20 (1931); Amer. Glass Rev., 50 [17], 22 (1931); for abstract see 
Ceram. Abs., 10 [4], 292 (1931). E.P.R. 
Low-temperature carbonization of blended New Zealand coal. W.H. Houcuson. 
N. Z. Jour. Sci. & Tech., 10, 263-74 (1928); Mech. Werld, 88 [2283], 322 (1930).—H. 
gives the results of ‘‘Gray-King”’ assays 600°C (1112°F) of eight brown coals, six bitu- 
minous coals, and a lignite, together with the proximate analyses of the coals and details 
in regard to the composition of the gas. The optimum proportions of the various mix- 
tures are tabulated, and the results are illustrated. E.P.R. 
Factors affecting the design of a small combustion chamber for pulverized fuel. I. 
T. F. Hurtey. Mech. World, 89 [2305], 220-22 (1931).—H. examines some principles 
involved in the combustion of powdered fuel and shows how they may be employed to 
design a new form of combustion chamber of unusually small dimensions. Rate of 
combustion is mainly determined by (1) temperature of the chamber, (2) concentration 
and intimacy of mixing of air and fuel and effect of dilution by inerts, (3) turbulence 
resulting in movement of fuel particles relative to oxygen molecules, and (4) chemical 
and physical properties of the fuel. Factors governing the time necessary for combustion 
and time of contact of a solid particle and the necessary air should be investigated. 
Mathematical formulas for this analysis are given. II. Jbid., 89 [2306], 239-40 
(1931).—An analysis of the fundamental principles of the most efficient group of turbu- 
lent burners shows that the flame consists essentially of an outer annulus of secondary air 
rotating in stream lines around an inner core of primary air and fuel, from which the fuel 
is compelled to travel across the stream lines by.centrifugal force. In such a burner 
the fuel particle is acted upon by a tangential force due to the ‘‘drag”’ of the carrying air, 
an outward radial force (centrifugal force) due to its rotation, and the resistance of the 
air to radial motion. We may assume the particle is traveling in circles with the same 
velocity as the air; hence, if at a radius r this has a velocity v, the equation of motion of 
y2 2 
a particle of mass m and radius a will be — — —6ran = = m The solution of 
this equation will depend entirely upon the relation between v and r and this may be 
different for each burner, according to the shape and type of vanes used to give the air 
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its rotation. It has been shown that very fine particles of fuel should burn with extreme 
rapidity, and therefore require only a small combustion chamber provided they are sup- 
plied with fresh oxygen at sufficient rate. From practical considerations, it has been 
concluded that the ideal combustion chamber for pulverized fuel should simulate the 
ordinary stoker-fired furnace, and should contain the equivalent of a stationary layer of 
pulverized fuel through which the air for combustion passes, as it does through a bed of 
solid fuel. Such a combustion chamber has already been constructed on an experimental 
scale at the Fuel Research Station. It has been shown that fuel particles rapidly acquire 
the velocity of the carrying air, and it may be assumed that they have a tangential ve- 
locity of v. In regard to radial movement, the particles will tend to be carried outward 


m v? 
by centrifugal force equal to —— and inward by the drag of the air, which according to 
r 


Stokes’ law, equals 6rapu. The particle will move in a circle if these forces balance, i.e.’ 
mv? 4 v? ate V?R 
if 6ranu = — = — a®e— orr? = 2/p ———- 
r 3 r nl 
symbols in equation (7) can be converted into practicable figures, it should be possible 
to design a combustion chamber having all the desired properties. E.P.R. 
Pulverized fuel. E. C. Lownpres. Mech. World, 89 [2304], 190 (1931).—L. at- 
tempted to show that the use of coal purchased in pulverized form, with technical 
service attached, will give fuel economy both for steam raising and for industrial pur- 
poses. E.P.R. 
Mechanism of the combustion of powdered coal. A. Greset. Chaleur ind., 12, 
68-74 (1931). A.J.M. 
Pulverized coal firing in small German plant. ANon. Rev. mat. constr. trav. 
pub., No. 249, pp. 234-35 (1930); Pit & Quarry, 20 [13], 70 (1930).—An interesting small 
plant in Germany that uses pulverized coal as fuel is not even large enough to justify a 
grinding installation, and the pulverized coal is received in special cars and unloaded 
pneumatically. Eight furnaces that are fired by pulverized coal are fed by the same 
pneumatic conveying system, and one man from his station can unload one 25-ton car 
per hour and supply coal to all of the furnace storage bins. E.P.R. 
Plastic range of coking coal. W. Davipson. Colliery Guard., 142 [3664], 1026 
(1931); reprinted from Fuel.—Discussing the results of experiments with a series of 
coking coals, D. finds that the temperature of the start of the plastic range for each coal 
examined is independent of the rate of heating for the given rates. The temperature of 
the end of the plastic range, however, varies with the rate of heating. For the coals ex- 
amined it has been found that the percentage of volatile matter evolved before the be- 
ginning of the plastic range is the same at rates of heating of 1, 3, and 5°C per minute. 
E.J.V. 
Dry quenching of coke. Wiii1aM O. Renkin. Trans. A.S.M.E., 53 [1], 65-85 
(1931).—Formulas, curves, and data regarding heat available and method of calculation 
are given, together with descriptions of installations and illustrations of plants in opera- 
tion. A dry-quencher plant at Flint, Mich., is described and the principal technical 
data are given. E.P.R. 
BOOK 
Kilns for the Ceramic Industries, with Special Consideration of the Generation of 
Heat, Combustibles, and Fire Boxes. (Die Brennéfen der Gross- und Feinkeramik 
mit besonderer Beriicksichtigung der Warmeerzeugung, der Brennstoffe und Feuerung.) 
ALFRED Scuuipt. Published by the author, Comewitzer Strasse, Leipzig. Ist ed. 
112 pp., 90 figures. Price, 4.50 Rm., postage, 20% extra. Reviewed in Rev. mat. 
constr. trav. pub., No. 256, pp. 19-20B (1931).—The first part deals with heat, measures 
of temperature, and instruments used for such measurements. In the second part the 


(7). If, therefore, the 
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generation of heat is treated. The third part describes various types of fire boxes. 
The fourth and fifth parts are devoted to descriptions of kilns. The last part considers 
kilns used for burning cement clinker and lime. A.J.M. 


PATENTS 


Method of operating muffle furnace. Witt1am WALLACE Kemp. U. S. 1,752,800, 
April 1,1930. The method of operating muffle furnaces including a combustion chamber 
and a refractories muffle comprising maintaining pressure in both the combustion 
chamber and muffle, the pressure within the muffle being such as to prevent the 
admission thereto of gases from the combustion chamber. 

Induction furnace. NErvmLLE RYLAND Davis. U. S. 1,795,935, March 10, 1931. 
The method of sintering a predetermined portion of the lining of an induction furnace 
having an inductor coil which comprises locating a metal ring of relatively large area 
of cross-section at that portion of the lining, heating the same by induction from the 
induction coil simultaneously with the heating of a charge, reducing the area of cross- 
section of the ring at a predetermined point by pouring molten metal past the point, 
and then splitting the ring by the inductive effect of the energized coil. 

Constant proportioning gas-mixing apparatus. Rosswert W. Tuomas. U.S. 
1,798,232, March 31, 1931. A gas-mixing apparatus, including a casing, a plurality 
of gas-feed conduits connected to the casing, a mixture outlet connected to the casing, 
a valve controlling the quantity of gas passing from each of the gas-feed conduits to 
the casing, and also the gas from the casing to the casing to the mixture outlet, and 
pressure-responsive means operable by differential pressures in one of the conduits 
and the mixture outlet for shifting the valve. — 

Flue construction for kilns. RospertT H. YOUNGMAN AND Rospert H. H. PIERCE. 
U. S. 1,798,297, March 31, 1931. The combination in a kiln for firing ceramic ware, 
of a floor comprising riddle tile supported on a plurality of intermediate piers, the sides 
of the piers forming the walls of a flue system comprising upper regulating flues disposed 
below the floor and lower stack-communicating flues, the upper and lower flues being 
separated by tile adjustably disposed therebetween and adapted to act as dampers to 
cause the waste gases to spread through and be retarded in the regulating flues below 
the floor before passing to the stack flues. 

Tunnel kiln and process of heating ceramic articles. Isaac HARTER, ANTHONY M. 
KOHLER, AND FREDERICK H. Norton. U.S. 1,799,296, April 7, 1931. In the operation 
of a direct-fired tunnel kiln having a preheating zone with a free opening into a combus- 
tion zone which in turn has a restricted opening into a cooling zone, the process which 
comprises causing the passage of air or gas between the combustion zone and cooling 
zone by maintaining a higher pressure in the cooling zone than in the combustion zone, 
and maintaining a negative draft pressure at the low temperature end of the preheating 
zone which is less than the pressure in the combustion zone by an amount equal to the 
draft loss through the preheating zone, and preventing the admission of an appreciable 
amount of air to the preheating zone through the end opposite the combustion zone. 

Kiln-car propeller. THEODORE C. Prouty AND WILLIS OSWALD Prouty. U. S&S. 
1,799,641, April 7, 1931. Ina car propeller, the combination with a chamber adapted 
for containing a continuous series of cars in abutting relation, of a propelling member 
acting with a continuous movement in one direction for applying propulsive energy 
to an.end car of the series and to effect the movement of the abutting cars throughout 
the series whereby all the cars are advanced within the chamber, and means for im- 
parting movement at slow speed to the propelling member. 

Generating producer gas. Louris CHAVANNE. U. S. 1,799,885, April 7, 1931. A 
process for utilizing solid fuels in a slagging gas producer. 
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Gasification of solid fuel. Lours CHAVANNE. U. S. 1,799,886, April 7, 1931. A 
process of gasification of solid fuels by way of melting ashes. 

Material conveyer for furnaces. FRANK T. Cope. U. S. 1,799,956, April 7, 1931. 
A furnace having a heating chamber, a tray mounted within the heating chamber and 
inclined toward one end of the furnace, means located externally of the heating chamber 
for imparting motion to the tray relative to the furnace, and means extending through 
the furnace for connecting the tray with the motion-imparting means for transversely 
reciprocating the tray. 

Wall structure. FRANK M. Hartrorp. U. S. 1,799,979, April 7, 1931. A com- 
posite wall structure comprising a plurality of superimposed courses of blocks, the re- 
spective courses comprising blocks laid with their joints staggered with relation to 
each other in each direction to thereby form a wall which is bonded both longitudinally 
and transversely in horizontal planes, and spaced vertical bonding elements disposed 
in the upper portion of the wall of such size as to overlap the joints between a plurality 
of courses, to bond against lateral movement of any part of the upper portion. 

Treating ceramic ware. FRANK M. Hartrorp. U. S. 1,799,980, April 7, 1931. 
Apparatus for treating ceramic ware comprising a preheating zone, a firing zone, and 
a cooling zone, superimposed tunnels in the preheating zone and firing zone, means for 
conveying the ware to be treated through the upper tunnel of the preheating zone and 
firing zone, and means for effecting the delivery of a heating medium through both of 
the tunnels in any desired proportion. 

Low-temperature distillation or carbonization of carbonaceous materials. C. 
Honnay. Brit. 344,301, March 11, 1931. 


Geology 


Abundance of the elements and existence of a new periodic system. R.A. SONDER. 
Z. anorg. allgem. Chem., 192 [3], 257-85 (1930).—S. has studied the abundance of the 
elements as a function of the atomic number. The quantitative distribution of the ele- 
ments was obtained by extrapolation of the mean composition of the earth. The errors 
of the estimated values are fully discussed. The elements are classified into three groups 
according to their abundance: (1) those whose values are relatively accurate, (2) those 
with probable estimated values, and (3) those with arbitrarily-estimated values. For the 
elements of group 1, certain definite rules can be established. One of these is the Harkins 
rule which states that the elements with even atomic number are more abundant than 
those with odd atomic number. A ‘‘frequency variation factor’”’ has been established for 
these elements; it is that factor with which one must multiply the abundance number of 
the rarer of two consecutive elements in order to obtain the value for the more abundant. 
This factor varies in relatively narrow limits. Of the 28 variation factors only 3 are of 
the order of 10? while the lowest is under 30. The fundamental laws for groups 2 and 
3 can only be obtained after applying a correction to the results of group 1. In the older 
periodic systems the formula for the structure of the electron shells is 4-1, 4-27, 4-3; 
S. proposes a new law, 6-12, 6-22, 6-35. This law is substantiated by the relation of the 
number of ‘‘addition electrons’ to the atomic number. Those elements which have a 
higher atomic weight than double the atomic number must have additional protons in 
the nucleus which are neutralized by an electron apiece. Those electrons are termed the 
“addition electrons.’ Their numbers show, in consideration of the phenomenon of isot- 
ropy, about the same periodic limitations as the frequency numbers. L.T.B. 

Phase equilibria in binary systems with continuous solid solution series. E. 
Korpes. Z. phys. Chem., 152A [3], 161-96 (1931).—Some simple empirical expressions 
are given which show the equilibria between crystalline and liquid phases as well as be- 
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tween single crystal modifications within a series of continuous solid solutions, ¢.g., 
the relation of the dependence of the composition of a binery crystalline solid solution 
on the composition of the melt and the equilibrium temperature. These same empirical 
relations may also be applied in the change of anisotropic liquid mixtures to the isotropic 
state. The application of these laws are shown in a series of equilibrium diagrams whose 
relations were determined by other investigators. The application of these laws to geo- 
chemical problems, the zone structure of plagioclases, and the distinction between iso- 
polymorphy and limited solid solution is shown. Finally the possibility of using the 
eutectic equilibrium as a geological thermometer and barometer as formerly suggested by 


K. is discussed. L.T.B. 
Kaolin, its nature, origin, and extraction. ALBERT GRANGER. Céram. Verrerie, 
50, 53-54, 113-14, 165-86, 221-24, 421-23, 485-86 (1930). A.J.M. 


Economics of the nonmetallic minerai industries. II. Quality and extent of 
deposit as factors in its possible development. RaymMonp B. Lapoo. Rock Prod., 
34 [7], 54-55 (1931).—L. discusses the requirements of lime, talc, and gypsum deposits 
of economic value. He contrasts nonmetallic and metallic deposits. Sampling of pro- 
spective materials is discussed and adequate returns required because of the risks 
involved are given. For Part I see Ceram. Abs., 10 [5], 394 (1931). W.W.M. 

Nonmetallic minerals to play important part in North Carolina’s future. H. J. 
Bryson. Pit & Quarry, 21 [11], 35-38 (1931).—G. A. Bole, ceramic engineer of Ohio 
State Univ., states that N.C. has large deposits of nonmetallic minerals, especially those 
used in the ceramic industry, and should be, within a few years one of the largest ceramic 
producing sections of the U.S. N.C. has four types of minerals which may be classed as 
high-grade abrasives. In order of importance these are corundum, garnet, emery, 
and spinel. See also Ceram. Abs., 9 [1], 62 (1930). E.P.R. 

Oklahoma mineral resources. Cuas. N. Goutp. Mfrs. Rec., 99 [13], 36-37 
(1931).—Oklahoma has a large variety of mineral products that are of commercial use, 
e.g., Portland cement rock, clay and shale, deposits of coal, and numerous large gas fields. 

E.P.R. 

Geological history of the Pacific Ocean. J. W. Grecory. (Quarterly Jour. Geol. 
Soc., 86, 72-136 (1930); Sct. Prog., 25, 406 (1931).—The Pacific Ocean has not existed as 
such throughout geological time. Lands appear at times to have been fully trans- 
Pacific, affording routes by which animals and plants migrated between North America 
and Asia, and South America and Australia. H.H.S. 

Kaolins and refractory clays in Italy. III. F. Saverty. Corriere Ceram., 12 
[1], 11-15 (1931).—The principal kaolin deposits of the world are as follows: In Africa 
the largest deposits are formed from deeply-fissured granular gneiss in Algeria (District of 
Bona), Natal, and Djebel-Tamaser. In Australia the deposits in New Wales, Lamgig, 
Flat, Kingsplains, and Bathurst are derived from granite. Asia: In China deposits 
are derived from granite and pegmatite in Kingtechen, Joachoufou, Kiangsi, and Lake 
Poyang. In Japan the celebrated deposits of Magasahi d’Imassa are derived from tra- 
chite; in India, from porphyric rock in the state of Mysore and Delhi. North America: 
In Pa., Del., S.C., Va., Fla., and Texas. South America: At Chango Muerto and in 
Aconcagua in Chili, kaolin is obtained from granite and pegmatite. Europe: In Russia 
the deposits of Fiume Sorxagani and Ekaterinoslav are derived from labradorite and 
gneiss sandstone; and those of Kiev and Volhynia from granite and ‘‘gabbriche.” In 
Norway deposits in the Fiords of Jossing in Ekersund are derived from pegmatite and 
labradorite but have a high CaO content. Sweden: In Mjolkalniya; Djinrod, Beskas- 
kog at the Island of Ifo the deposits are derived from granite containing feldspars and 
calcite. Denmark: The deposit at Rabehkgaard is derived from granite. Spain: 
The deposits at Toledo, Liria de Valencia, Villers de Arzobisso, and Chelva and those at 
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Oporto, Portugal, have not been well studied. Greece: The deposits at Milos, Anti- 
paros, and Anaphiare from porphyries. Roumania: At Mangalia the deposits are from 
granite. Hungary: At Telbikanya near Abani-Torna the deposits are derived from 
trachite; at Erzgebirge, from liparite. Austria: At Friedberg granite was the origin. 
Bohemia: The deposits of the Carlsbad Region (Zettlitz, etc.) are derived from granite 
as are those of Oberlohma and the Pilsen Basin. France: At Limoges, St. Yrieux, and 
Cussac-Bonevas, the deposits originated from the transformation of aplite and pegma- 
tite; at Allier, from fine granite. Germany: In the neighborhood of Halle, in Saxony, 
and in Dobritz the deposits were formed from quartz porphyry; in Thiiringia, from sand- 
stone; in Silesia, from granite and gneiss; in Bavaria, from basalt and aplite granite. 
England: In the County of Cornwall, kaolin originated from the transformation of 
granite; other deposits of Cornwall and Hellstone, from pegmatite. In Italy the kaolin 
deposits have not been extensively mined. For Parts I and II see Ceram. Abs., 10 [1], 
64 (1931). M.V.K. 
Use of pegmatite deposits of the Upper Palatinate in the whiteware industry. S. 
Kiem. Ber. deut. keram. Ges., 11 [11], 621 (1930)—K. discusses the geology of the 
deposits, gives a theory of their development, and shows how they may be useful in the 
whiteware industry. I.R. 
Lithium-yielding ores found in South Africa. Anon. Christian Sci. Mon., 23 
[111], 5 (1931).—The mineral called lithia mica, or more commonly lithium, has been 
discovered in almost inexhaustible quantities in southwest Africa. It is forecast that 
once the lithium mining industry is established it will have far-reaching effects on the 
manufacture of stained glass windows, pottery, and enameled articles, as well as on other 
industries. E.J.V. 


BOOK, BULLETINS, AND CIRCULAR 


Determination of the Opaque Minerals. C. M. Farnuam. McGraw-Hill Book 
Co., New York. 232 pp., illustrated. Price $3.50. Reviewed in Mining & Met., 12 
[292], 17 (1931).—This text comprises a set of tables including tests for the identification 
of 261 opaque minerals. The minerals are arranged alphabetically, about one-half page 
being devoted to each. A brief description of the technique of preparing polished sur- 
faces of ores is included and several supplementary tables summarize the physical prop- 
erties useful in distinguishing opaque minerals. A helpful bibliography covering articles 
on the technique of opaque ore-mineral study is included. E.J.V. 

Feldspar in Penisylvania. RatpH W. STONE AND H. Hersert HuGuHes. Topo- 
graphic and Geologic Survey, Harrisburg, Pa., Bull., No. M-13; Rock Prod., 34 [6], 59 
(1931).—Reports are given on the available deposits and present condition of the feld- 
spar industry in the state. W.W.M. 

Geophysical abstracts. XX. Freperick W. Lee. Bur. Mines, Information 
Circ., No. 6422, 29 pp. (Dec., 1930).—-Current articles, books, and patents on the theory 
and application of geophysical methods of prospecting are reviewed. XXI. Jbid., 
No. 6441, 30 pp. (Jan., 1931). XXII. IJbid., No. 6452, 59 pp. (Feb., 1931).—This report 
represents a monthly review of publications on the development of geophysical pros- 
pecting. For Part XIX see Ceram. Abs., 10 [3], 222 (1931). R.A.H. 

Resistivity measurements upon artificial beds. Jorn H. Swartz. Bur. Mines, 
Information Circ., No. 6445, 9 pp. (Feb., 1931).—Results are given of experimental in- 
vestigations on artificial strata to determine the effect of topography on the character of 
the curves and the depths attained, and the ratio of true depth to certain radii. Mea- 
surements on the beds of alternate layers of clay and sand in a large hole in the ground 
were made by Lee’s method of partitioning, Wenner’s method, and the single electrode 
probe method, using direct current with potentiometer and milliammeter. R.A.H. 

Diatomite. Pau. HaTMAKER. Bur. Mines, Information Circ., No. 6391, 20 pp. 
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(Feb., 1931).—Diatomite is the name now generally given to a mineral substance com- 
posed of the tiny, hydrous amorphous silica skeletal remains of diatoms, which are mi- 
croscopic, flowerless, water plants related to the algae. The report describes the varie- 
ties, mode of life of the diatoms, occurrence of deposits, distribution, properties and uses, 
and mining and marketing. A list of producers and buyers and a bibliography are in- 
cluded. R.A.H. 
Platinum. M. TyLer R. M. SANTMyERS. Bur. Mines, Information 
Circ., No. 6389, 69 pp. (Feb., 1931).—-The report discusses the production and uses of 
the platinum group of metals, and their occurrence and mining. R.A.H. 
Magnesium compounds (other than magnesite). Paut M. TyLer. Bur. Mines, 
Information Circ., No. 6406, 17 pp. (Feb., 1931).—This report discusses the production 
and uses of magnesium carbonate, calcined magnesia, and the chloride, sulphate, and 
other salts of magnesium. Data are given on imports, markets, and prices. A list of 
manufacturers of magnesium salts is also included. R.A.H. 


Chemistry and Physics 


Dependency of tension in glazed ware on the distribution of glaze components on 
the frit and mill charge. W. Srecer. Ber. deut. keram. Ges., 12 [2], 43 (1931).— 
S. reports on different possibilities of making a glaze, e.g., (1) fritting, (2) prevention of 
sedimentation, (3) greater homogeneity of glaze, (4) making lead glazes nonpoisonous, 
and (5) prevention of faulty glazes and of yellow coloring of lead glazes. In the con- 
clusion he gives a collection of different glazes. His own experiments were on the be- 
havior of the glaze (measured by tension) change if the chemical composition is the 
same and only the composition of the frit and the mill charge are different. 

E.g., 0.25 Na,O 

0.50 CaO } 0.30 AlO; 

0.25 PbO 
S. made up this glaze by fritting all the components except 0.15 Al,O; and 0.30 SiO, 
(added as Zettlitz kaolin) or fritting all except 0.50 CaO and 0.50 B.O; (added as syn- 
thetic calcium borate) and the same glaze with two different frits and an addition of cal- 
cium borate. These glazes were put on two kinds of bodies, one a lime earthenware and 
the other ordinary earthenware. The body expansion seems to have a definite influence 
on the absolute degree of tension between body and glaze but there is a difference in ten- 
sion due to different amounts and kinds of frit in glazes of the same total composition. 
The ‘‘between-layer’”’ (crystalline layer developed between the body and the glaze) is 
not strong enough to offset the influence of frits of different contents and composition. 
The frit easily melted in the glaze reacts first with the other components of the glaze and 
then with the body. The difference in the behavior of glazes of the same chemical com- 
position is large. LR. 

Chemical activity and particle size. Rate of solution of anhydrite below 76 microns. 
Pau. S. Rotter. Jour. Phys. Chem., 35 [4], 1133-42 (1931).—Dissolution curves were 
determined by conductivity measurements. For finer particles the rate of solution was 
not proportional to the surface exposed. The dissolution factor is unity for particles 
above 25 microns. Below this diameter the factor increases to a maximum of 17.6 at 
2.8 microns, and then decreases. At a surface mean diameter of 1.96 microns the disso- 
lution factor is 11.6. The solubility of natural crystalline anhydrite in water was found 
to be 0.298 g. CaSO, per 100 ce. at 20°C. G.R.S. 

Interpretation of phase equilibrium diagrams. GrorceE W. Morey. Glass Ind., 
12 [4], 69-80 (1931).—M. discusses the application of the principles governing hetero- 
geneous equilibrium to the devitrification of glass, and the methods of graphical repre- 
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sentation of the phase equilibrium relations dealing with liquids and crystalline solids. 
The use of such diagrams has been exemplified in detail, making use of the binary sys- 
tem, and the ternary system, to illustrate 
the methods of portraying composition in binary and ternary systems, of following the 
change in composition of the liquid when crystallization takes place, and of following 
the changes which take place when boundary curves are intersected and when these 
boundary curves intersect at several different types of invariant points. While equilib- 
rium is not met with in those silicate systems of interest in glass technology, neverthe- 
less such phase equilibrium diagrams give information as to the crystallization to be 
feared with a given glass composition and the conditions under which it may or may 
not take place. Illustrated. E.J.V. 
Theory and practice of X-ray analysis. W1u11am H. Barnes. Can. Chem. Met., 
15 [3], 15-18 (1931).—B. discusses the production of X-rays, the nature of X-radiation, 
and the physical, chemical, and biological effects of X-radiation. Methods used in 
applying X-rays to radiography, X-ray spectroscopy, and X-ray crystallography are 
described briefly. Various applications of X-ray data obtained by these methods are 
enumerated. E.J.V. 
Spectral analysis. Studies in chemical microanalysis. W. GreRLACH AND E. 
ScHWEITZER. Z. anorg. allgem. Chem., 195 [2], 255-68 (1931).—A new method for the 
production of a spark spectrum for the quantitative analysis of metallic or nonmetallic 
residues and precipitates on filter paper is described. An electrode for liquids is also de- 
scribed whereby small amounts (drops) of liquids may be investigated quantitatively. 
L.T.B. 
Quantitative spectral analysis. P. Urparn. Bull. Soc. Chim., No. 47-48, pp. 
1183-88 (1930); Anlayst, 56, 67 (1931).—The method depends on the electrolytic depo- 
sition of the metal to be detected on a rod or wire of another metal which gives no 
spectral lines which may interfere with the ‘“‘ultimate rays’’ of the metal under examina- 
tion. H.H.S. 
Analysis of clays and siliceous materials. A. CorNuir. Céram. Verrerie, 49, 
513-14, 573-76, 629-33, 679-83 (1929); 50, 15-18, 121-24, 231-36, 281-83, 325-27, 
373-77, 429-31, 487-89, 541-43, 603-605 (1930)—-Complete analytical procedures are 
given. A.J.M. 
Determination of degree of fineness and its importance for the ceramic industry. 
A. H. M. ANDREASEN. Ber. deut. keram. Ges., 11 [12], 675 (1930).—A. considers the 
determination of the degree of fineness of raw materials in the most exact and simplest 
way. The use of the pipette method is advised. Stokes’ law holds for particles which 
are not ball shaped. Systems exposed to sedimentation are stable. Before making any 
grain-size analysis, the kind of electrolyte should be determined necessary to counteract 
the influence of lime ions in the water. Two points are considered: (1) kind and degree 
of fineness desired and (2) how to obtain this in the most convenient and economic way. 
Examples are given of the influence of different grain sizes in the manufacture of insu- 
lators, silica brick, etc. Two ways of grinding, one used mostly on the Continent and 
the other more in Great Britain, are compared. Ball mills used in Europe are considered 
superior to the open-pan grinding used in England. Interesting experiments made in 
Copenhagen porcelain manufacture show that grain size is entirely different when grind- 
ing for the same length of time in an old pan as in the newly relined one. ‘‘Krakele’”’ 
glazes are sensitive to the slightest change in the grain size. & F 
Chemical influence of lime and magnesia during firing on clay substance and 
mixtures containing clay substance. R. RIEKE AND E. VOELKER. Ber. deut. keram. 
Ges., 11 [11], 606 (1930).—In some ways this is a continuation of the publication of 
Selch (Sprechsaal, 173 (1916)). The experiments were made with mixtures of Zettlitz 
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kaolin and 5, 10, 15, and 20% CaO and MgO. It was found that some of the mixtures 
contained up to 40% quartz. Small plates were formed, dried, and fired at 900, 1000, 
and 1100°C. Samples of each were powdered and 1 g. was shaken in a solution of 
N/10 HCl for6 hours. The solution was filtered and the residue was re-treated twice. 
The dissolved material was determined. The largest part of the lime will form, at 900°, 
an aluminosilicate easily dissolved in acid. At 900° the ratio of lime, alumina, and silica 
isabout 2:1:2 but during a rising temperature it will become 1:1:2 approaching 
anorthite. Silica from quartz is of no influence. Magnesia is entirely different from 
lime. Up to 900° the largest part of the magnesium oxide is present as free MgO with- 
out having reacted. Areaction of the magnesium with the other components, the 
nature of which has not been determined, will occur only at much higher temperatures. 
The authors try to explain the different results of O. Krause and they believe that the 
discrepancy is due to different experimental treatment. I.R. 


Effect of magnesia on slag viscosity. RicHarp S. McCarrery, JosepH F. 
TERLE, AND Oscar O. FritscHe. Amer. Inst. Mining Met. Eng., Tech. Pub., No. 383, 
pp. 55-68 (1931).—Slags with 5% magnesia are decidedly more fluid than those with 
zero Y% magnesia and with increasing amounts of magnesia up to 20% the fluidity 
increases. When magnesia is present increase in temperature causes greater increase 
in fluidity, and there is not so much difference in viscosity caused by other elements. 
These results have been determined on silica-alumina-lime and magnesia melts in which 
Fe and Mn were absent. See also Ceram. Abs., 10 [3], 227 (1931). (C.A.) 


Decomposition of magnesium salts by calcium carbonate at increased vapor pres- 
sures. F. SAUER AND J. HuTeER. Z. anorg. allgem. Chem., 195 [2], 241-46 (1931).— 
Reactions of this type are of importance in kilns. Magnesium salts of strong acids 
undergo no appreciable decomposition on heating in dilute aqueous solutions at pressures 
up to 15 atmospheres. If calcium bicarbonate or calcium carbonate are present, there 
is a marked decomposition of the magnesium salt with the separation of magnesium hy- 
droxide. L.T.B. 


Color reactions of magnesium. I. M. Korituorr. Mikrochemie Emichfestschr., 
180-90 (1930); Analyst, 55, 769 (1930).—‘‘Titan yellow” dye is a delicate reagent for 
Mg, more specific than oxyanthraquinone. The color produced is orange to red. Co 
and Ni interfere. H.H.S. 


Titrometric determination of magnesium. J. STANTON PIERCE AND M. B. GEIGER. 
Rock Prod., 33 [16], 54 (1930); for abstract see Ceram. Abs., 9 [11], 977 (1930). 
W.W.M. 


Copper: colorimetric determination. A. B. SHACHKELDIAN. Mikrochemie, 2, 
311 (1930); Jour. Textile Inst., 21A, 604 (1930).—The method depends on the produc- 
tion of a raspberry red color on addition of sodium salicylate, benzidine acetate, and 
KCN to an ammoniacal Cu solution. H.H.S. 


Copper: detection in presence of cobalt and nickel. F. Fric. anp H. J. Kaputirt- 
zas. Mikrochemie, 2, 239-44 (1930); Jour. Textile Inst., 21A, 634 (1930).—Cu may be 
detected in the presence of large excess of Co or*Ni by placing a drop of the solution on 
spot paper impregnated with a saturated solution of dithio-oxamide. A black or olive- 
green ring is produced according to the amount of Cu present. Ni forms a violet, and 
Co a yellowish-brown ring outside the Cu ring. H.H.S. 

Detection of traces of fluoride by etching method. R. E. Essery. Analyst, 56, 
28-29 (1931).—A lead apparatus is described by which 2 mg. of fluoride in 100 g. of ma- 
terial may be detected with certainty. H.H.S: 

Ammonia-resorcinol test for cadmium and tin. L. Bry. Bull. Soc. Chim., No. 
47-48, pp. 1192-93 (1930); Analyst, 56, 62 (1931)—A 5% solution of resorcinol in 
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ether when added to an ammoniated solution of the metals gives a blue ring at the junc- 
tion of the liquids for Cd and Sn. H.H.S. 

Arc spectrum of zirconium. ANon. Bur. Stand., Tech. News Bull., No. 167, 
p. 24 (March, 1931).—Nearly 1600 lines have been measured at the Bureau in the arc 
spectrum of zirconium between 2085A in the ultra-violet and 9300A in the infra-red. 
Approximately 80% of these lines, which includes all but seven for which temperature 
classes have been determined, have been classified as combinations between terms of the 
singlet, triplet, and quintet systems. R.A.H. 

Optics in radio transmission, etc. FRANK TwyMaANn. Trans. Opt. Soc. [London], 
31 [3], 113-30 (1929-30).—In this presidential address the laws of optics are seen as ap- 
plicable to radio, sound, X-ray crystallography, and to positive rays. M.A.E. 

New artificial daylight apparatus for color testing. A. Karsten. Ledertech. 
Rundschau, p. 108 (1930); Leather Trades Rev., 63, 1111 (1930).—Tubes filled with CO, 
are recommended as the best source of artificial daylight. The composition of light from 
various sources is given as follows, in percentages: 


Red Green Blue 

Direct sunlight 37.5 32.5 30.0 

Daylight (cloudy) 33.3 33.3 33.3 

Daylight (blue sky) 27.0 34.0 39.0 

CO, tubes 32.3 34.3 33.3 

Tungsten lamp 63.0 24.0 13.0 
H.H.S. 


Heat of formation of CoO. W. A. Rorn anp H. Havexoss. Z. anorg. allgem. 
Chem., 195 [2], 239-40 (1931).—Heat of formation was obtained by burning pure cobalt 
which had been vaporized in a high vacuum at 500°C. The corrected value lies between 
56.88 and 57.54 kg. cal. L.T.B. 

Surface chemistry of hydrates. I. Aged hydrous alumina. V. R. DAMERELL. 
Jour. Phys. Chem., 35 [4], 1061-67 (1931).—Hydrous alumina, when aged with water 
containing small amounts of ammonia for several months at room temperature, forms a 
compound with water, probably a trihydrate. It absorbs water in proportion to its 
surface when allowed to stand over dehydrated mono- and hepta-hydrate of Na,:COs, 
but it loses water over P,O;. The difference in H,O content between ground and un- 
ground hydrargillite is a natural consequence of the increase in surface. G.RS. 

A portion of the system, ferric oxide-cupric oxide-sulphur trioxide-water. G. 
TUNNELL AND E. PosnyaK. Jour. Phys. Chem., 35 [4], 929-46 (1931).—A portion of 
the system Fe,0;-CuO-—SO;-H;0 in which the total composition is 93.5% or more H,O, 
6.5% or less Fe,O;, 6.5% or less CuO, and 6.5% or less SO;, has been investigated at 
50°C with the purpose of applying the results to certain geologic problems. G.R.S. 

Ferro-ferrites. ALFONS KRAUSE AND J. TuLECKI. Z. anorg. allgem. Chem., 195 
[2], 228-38 (1931).—The ferro-ferrites are compounds of the Fe’’ cation with the tri- 
valent Fe’’’ ion. In this work, methods are reported for the preparation of such salts 
from (1) solutions of ferro- and ferri-salts by precipitation with alkali and (2) from 
ferro-salt solutions and alkali with subsequent oxidation by oxygen at boiling 
temperatures. L.T.B. 

Sorption of gases by hydrated silicates. J.Samesuima. Bull. Chem. Soc. [Japan], 
4, 96 (1929); Internat. Bull. Refrigeration, 11, 254 (1930).—Heulandite and chabazite 
were partially dehydrated by heating to 350°C and were then exposed to gases: NHs, 
CO:, C2, Hy, He. Considerable quantities of NH; were absorbed, almost equal molecu- 
larly to the H;O lost on dehydration, the product from heulandite being 2 CaO-2Al,0;-- 
12 4H,O0, 7 NHs. H.H.S. 

Discovery of boric acid in the glazes of Aretine vases. R.Nasini. Compt. rend., 
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191, 903-905 (1930); Nature, 126, 877-78 (1930); for abstract see Ceram. Abs., 10 [3], 


229 (1931). (C.A.) 
Experimental method for determining the surface of grains of ground sand. ANoN. 
Rev. mat. constr. trav. pub., No. 254, p. 446 (1930). A.J.M. 


Gas permeability of ceramic pyrometer pipes depending on temperature. W. 
Mireur. Ber. deut. keram. Ges., 12 [1], 29 (1931).—How far the gas permeability depends 
on the temperature is a question of importance in the case of pyrometer tubes, as the 
durability of thermocouples depends on this property of the protecting tube. The gen- 
eral idea is that the higher the temperature is the higher the gas permeability of the re- 
fractory material is. The case is just the opposite, however. The experiments and the 
apparatus used to test the different kinds of tubes are described and the mathematical 
foundation is given. Two types of apparatus were used: one for porous pyrometer 
tubes, and the other for special products. With both types M. found that permeability 
will decrease with rising temperature. He assumes that the viscosity of the gas (the air) 
becomes greater with a higher temperature. IR. 

Gases evolved by feldspar during heating. ANon. Bur. Stand., Tech. News 
Bull., No. 167, pp. 26-27 (1931).—The procedure and apparatus are similar to those used 
for the determination of the gaseous constituents of metals. Nineteen feldspars have 
been used in determinations up to 1000°C and several samples have been rechecked. 
Gases drawn off (0.2 to 1.0%) closely follow ignition loss and contain 35 to 96% H,O. 
The acid anhydrides (0.1 to 55%) are nearly always present. In calculating mineralogi- 
cal composition all the ignition loss is not due to kaolinite. R.A.H. 


BOOKS AND CIRCULAR 


Standards Yearbook, 1931. Compiled by the Bureau oF STANDARDS. Price 
$1.00. This is the fifth issue. It is a standardization reference book, summarizing and 
bringing up to date the current standardization activity of hundreds of organizations. 

R.A.H. 

An Introduction to Chemistry. Joun A. Timm. McGraw-Hill Book Co., New 
York, 1930. Reviewed in Jour. Phys. Chem., 35 [4], 1180-83 (1931). G.R.S. 

Photochemistry. D. W. G. Sty_e. 96 pp. Methuen and Co., London, 1930. 
Reviewed in Jour. Phys. Chem., 35 [4], 1183-84 (1931). G.R.S. 

Emich-Commemoration Handbook of Microchemistry. (Emich-Festschrift der 
Mikrochemie.) ANoN. Emil Hain & Co., Wien und Leipzig. Z.angew. Chem., 44 [9], 
172 (1931).—This book, published in commemoration of Emich’s seventieth birthday, 
consists in a résumé of the methods of treatment of the most important problems of 
microchemistry. L.T.B. 

Recent Advances in Physical and Inorganic Chemistry. ALFRED W. STEWART. 
387 pp. Longmans, Green & Co., London, 1930. Reviewed in Jour. Phys. Chem., 35 
[4], 1184 (1931). G.RS. 

Band Spectra and Molecular Structure. R. pe L. Kronic. Macmillan & Co., 
New York. 163 pp. Price $3.50. Reviewed in Jour. Phys. Chem., 35 [4], 1183 (1931). 

G.R.S. 

Publications from the Kaiser Wilhelm Institute for Silicate Studies in Berlin-Dahlem. 
(Veroffentlichungen aus dem Kaiser Wilhelm Institut fiir Silikatforschung in Berlin- 
Dahlem.) Edited by W. Errev. F. Vieweg und Sohn, Braunschweig, 1930. Price 36 
M. Z. phys. Chem., 150 [2], 169 (1930).—With this work the publication policy of the 
Kaiser Wilhelm Institute has changed. Formerly only reprints were included in the 
bound collections of their publications, but under the new policy original works are also 
included. This volume includes three original articles. See also Ceram. Abs., 9 [9], 
792; [11], 997 (1930). L.T.B. 
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Use of thermodynamical data to study the chemical reactions of metallurgical 
processes. R. S. DEAN. Bur. Mines, Information Circ., No. 6395, 12 pp. (Dec., 
1930).—By the determination of the heat of formation and free energy of metallurgically 
important compounds at a single temperature and their specific heat over a wide range, 
it is possible to calculate the equilibrium concentrations of the reactions between these 
compounds at any temperature and pressure. Such calculations show in what direction 
it is possible to make improvements in metallurgical processes and the extent to which 
these improvements may be carried by mechanical means. R.A.H. 


Microstructure of some porcelain glazes. C. L. THompson. Univ. of Ill., Eng. 
Expt. Sta., Bull., No. 225. Price 15¢. The composition of both the glazes and glaze 
glasses investigated fall within the range : on 0.3 to 1.0 Al,Os, 2.0 to 8.0 SiO... A 
great amount of material present is undissolved and recrystallizes at cone 12. Most 
good bright glazes contain undissolved quartz and many have traces of crystallization 
of either anorthite or tridymite. Only four were entirely glassy. All good mat glazes 
except one fall within the anorthite area. They consist of a glassy matrix in which are 
suspended numerous small needle-like crystals, which are simple twins of anorthite 
though multiple twinning is observed in some cases. Many semimat glazes contain 
anorthite in approximately the same amount and crystal size, but the mat texture is 
spoiled by the undissolved quartz, each grain of which is surrounded by clear glass, which 
seems to give slight gloss to the glaze thus spoiling the good mat texture. This is a 
possible explanation for the change of a semimat into a mat glaze on increasing the tem- 
perature by the solution of the quartz. Only one composition within the wollastonite 
field gave a good mat glaze. Of the porcelain glaze glasses studied, primary crystalline 
phase separating from each glass and its temperature of equilibrium were ascertained. 
Corundum, anorthite, leucite, and pseudo-wollastonite separate as primary phases. 
T. concludes that (1) good mat glazes within the porcelain glaze field owe their matness 
to crystallization. (2) Alumina plays a double réle in the development of mat glazes by 
furnishing an essential constituent of the crystallizing mineral and by so regulating the 
viscosity of the glaze that the crystals do not grow to a sufficient size to spoil the mat tex- 
ture. (3) Many bright porcelain glazes are not all glass but contain undissolved quartz 
and have traces of devitrification. (4) An excess of either alumina or silica will cause 
devitrification, while a greater excess will cause immaturity. (5) The soda introduced by 
the feldspar into porcelain glazes has a definite effect on the composition of the mineral 
separating from the melt upon crystallization. A.A. 


PATENTS 


Recovering titanium from its ores. Oscar T. Corrett. U. S. 1,795,361, March 
10, 1931. <A process of recovering titanium from its ores containing iron, consisting 
in digesting the ore with acid and dissolving the soluble salts thus formed, reducing 
the iron and some of the titanium, adding an ammonium halide in an amount equal to 
the titanium present, adding water to double the volume, boiling and maintaining the 
dilution until a precipitate containing titanium in combination with oxygen is formed, 
and removing the precipitate. 

Production of titanium dioxide. JosEpH BLUMENFELD. U. S. 1,795,467, March 
10, 1931. (1) Ina process for preparing titanium dioxide by combining a solution of ti- 
tanium salt with a solution of lesser concentration at an elevated temperature, the step 
which comprises slowly adding the titanium solution to the solution of lesser concentra- 
tion while agitating the mixture so that colloidal particles of TiO, are produced. (2) Ina 
process for preparing titanium dioxide by combining a solution of the titanium salt with 
water at an elevated temperature, the step which comprises slowly adding the titanium 
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solution to the water while agitating the mixture so that colloidal particles of TiO, are 
produced prior to actual precipitation. 

Extracting clay and other aluminous raw materials. Oskar Jonas, Kurt WEGER, 
AND GOTTHARD TREBITZ. U.S. 1,796,107, March 10,1931. In the process of extract- 
ing clay and other aluminous raw materials by the action of mineral acids, the improve- 
ments comprising the steps of treating the material in large batches in situ, starting the 
reaction by flooding the charge with acid-washing water from a previous operation and 
adding in a preheated condition a smallportion of the total acid amount required for the 
reaction, sustaining the reaction by introducing further amounts of acid solution in a 
concentration sufficiently high to yield strong solutions of alumina, simultaneously with- 
drawing the saturated extract so as to maintain a constant level of the liquid upon the 
charge, the introduction of the acid and the withdrawal of saturated extract being car- 
ried out at such a rate as to maintain a minimum temperature of 105°C in the reaction 
zone by virtue of the heat of the reaction. 

Extracting zirconia from ores. CHARLES O. TERWILLIGER. U. S. 1,796,170, 
March 10, 1931. The process of obtaining zirconia from ores which comprises finely 
grinding the ore, treating with hydrochloric acid of such strength as to dissolve im- 
purities without dissolving the zirconia, and then removing the solution and washing 
the residue. 

Producing titanium compositions. CHARLES DE RonpEN. U. S. 41,797,760, 
March 24, 1931. (1) An aqueous colloidal dispersion of calcined titanium dioxide in 
a solution containing ammonia. (2) A process for the production of an aqueous solu- 
tion containing highly dispersed titanium dioxide, which comprises grinding about one 
part of titanium dioxide, which has been calcined after coagulation from an aqueous 
colloidal dispersion thereof, with about one part by weight of a dilute solution of am- 
monia, and adding water to the resultant paste. 

Identifying crystals. Fayette F. Reap. U. S. 1,799,604, April 7, 1931. A 
method of identifying or individualizing crystals of a type capable of emitting a plurality 
of separate and distinct secondary rays of light from a single incident ray, comprising 
the projection of a ray of light into the crystal to be identified whereby the crystal 
emits a plurality of separate and distinct secondary rays, the receiving of the emitted 
rays on a target, and the measurement of the positions of the secondary rays. 


General 


Workability of clays. A.J. Date. Pottery Gaz., 56 [645], 396 (1931).—D. states 
that the foundation of economic production of ceramic articles is found in the clay or 
plastic state. ‘‘Workability” is a term coined for describing the properties involved in 
moldability, extrudability, grog-carrying capacity, the ease with which a clay-body could 
be shaped mechanically, and the facility for blending a given clay with other clays or 
constituents. The testing thereof by the potter’s thumb involves three factors: (1) 
the initial resistance to pressure, (2) subsequent resistance to penetration by the thumb, 
and (3) the adhesion of the thumb. Bingham’s conception of plasticity and its measure- 
ment are also discussed. The control of the working properties of clays is taken up. 
The pug mill is discussed from various standpoints as the source of innumerable troubles, 
each being listed with the phase of pug-mill operation which causes it. E.J.V. 

Neon lights for use in factory andhome. Anon. Ceram. Ind., 16 [4], 359 (1931).— 
Neon lights have been developed for factory and special home uses, operating on 110- 
and 220-volt circuits. The light from the standard voltage tubes is said to be nonglaring 
and soft, due to elimination of high shadows and reflections. Radiated heat is about 
40% less than from ordinary lamps. A light of approximate daylight quality is now at- 
tainable in any size unit. W.W.M. 
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Home modernizing. ANoNn. Brick Clay Rec., 78 [6], 334-35 (1931).—The market 
for home modernization is of immense scope. Figures are given which will help the 
executive compute these possibilities. Illustrated. E.J.V. 

Manufacturing materials. Zay Jerrries. Factory & Ind. Management, 81 [1], 
43-44 (1931).—A symposium is presented on trends and progress in manufacturing ma- 


terials. Bcc. 
Utilization of steam in the ceramic industries. ANoNn. Rev. mat. consir. trav. 
pub., No. 256, pp. 1-5B (1931). A.J.M. 


Recent developments in economy of fuel for small boilers. M.H. Lewis. Mech. 
World, 89 [2304], 191-92 (1931).—The loss in dry flue gas is a product of quantity of gas 
per unit weight of fuel and the temperature above atmosphere at which the gases leave 
the system. Moisture from each pound of coal may be as much as half apound. Radia- 
tion loss is largely a function of the size of the unit. Loss due to CO may be serious, as 
the conversion of a certain weight of carbon to carbon monoxide will only result in the 
liberation of about '/; of the heat that would be liberated when the same weight of carbon 
was completely burned to CO,. To reduce dry flue-gas loss the flue-gas quantity per 
unit of fuel should be at a minimum, which necessitates operating at the highest CO, 
figure, i.e., the lowest excess air figure consistent with complete combustion. A suc- 
cessful aid to economy in small boilers is the air heater consisting essentially either of 
tubes or plates. The hot gas passes through the tubes and air for combustion is drawn 
past their exterior. Another method of economizing fuel is by the use of a supermixer 
which combines heating feed-water and air for combustion by waste heat. This is a 
cylindrical vessel into which the gas enters at the top, travels through tubes to the other 
end, and is returned through the lower half of the cylindrical casing through a second set 
of similar tubes. E.P.R. 

Boiler firing. W. G. Tuomas A. Brookes. Elec. Rev., 108 [2779], 373 
(1931).—A paper dealing with the automatic control of the boiler plant, discusses chiefly 
the Bailey automatic combustion control system. E.P.R. 

Stop the leaks. Joun L. De Noveties. Brick Clay Rec., 78 [6], 319-20 (1931).— 
Examples of methods used in clay-products factories causing loss are cited. E.J.V. 

Insurance in the battle for markets. Jacop Preirrer. Brick Clay Rec., 78 [6], 
316 (1931).—The use of insurance to fight substitute materials is discussed. E.J.V. 

Observations on marketing problems. R. B. Daviper. Clay-Worker, 95 [3], 
193-95 (1931). E.J.V. 

Pottery power costs. H. S. Newman. Pottery Gaz., 56 [646], 562 (1931).— 
Comparative power costs of steam, gas, oil, and electricity as applied to two sets of fac- 
tories, (1) with the equivalent of 50 boiler h.p., and (2) with the equivalent of 250 boiler 
h.p., are presented. Process steam in a pottery is so large that when using a steam 
engine the fuel costs are almost negligible. Under the worst possible conditions, fuel 
costs could not amount to much more than 5%. Costs entailed in steam power 
generation can be offset two-thirds by heat left in the steam. The potter will adhere 
to steam power until full use can be made of kiln effluents for heating stoves and 


drying green ware. E.J.V. 
Study of wage-payment plans in Connecticut. R. W. Kinc. Factory & Ind. 
Management, 81 [3], 411-13 (1931). BC. 


Small plant successes. J. M. Troxer. Factory & Ind. Management, 81 [1], 
35-37 (1931).—A laboratory pays its way through (1) research in materials, processes, 
new products, new uses for products, (2) control of materials, processes, products, and 
(3) trouble shooting when manufacturing difficulties arise. E.C.C. 

Control of brickwork expenses. ANon. Brit. Clayworker, 39 [466], 402-403 
(1931).—In the operation of budget control, it is necessary that many contacts be made 
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between the departments operating the budget and those responsible for actual results. 
It is unwise to accept the term “fixed charges”’ too literally, without an exhaustive analy- 
sis of every condition that influences this class of accounts. Stabilization of output is 
important because as production volume decreases, expense of operation increases. 
R.A.H. 


Graphic inventory control. E. J. Kerier. Factory & Ind. Management, 81 [2], 
241-44 (1931).—A flexible system is described which ties together raw materials, work 
in process, and finished products. a. 

How machine age affects capital and labor. FRANKLYN Hospss. Brick Clay Rec., 
78 [5], 245-46 (1931). E.J.V. 

Methods of increasing efficiency in the boiler plant. ANon. Queensland Mining 
Jour., 32 [2],49 (1931).—Two methods to obtain a substantial reduction in fuel consump- 
tion are (1) completely tight brickwork and (2) efficient covering of the steam pipes and 
boilers, including the fronts down to the grate level. Best results cannot be expected 
with hard feed water and scale deposits, and if the plant is too small to have a softening 
plant, soda ash must be added to the boiler feed water. An important item is not only 
efficient burning of fuel, but also utilization of all the low-grade high ash content ma- 
terial. In this connection the ‘‘Turbine”’ forced-draft steam jet furnace is valuable. 

E.P.R. 


Patents, trade marks, and designs. H. T. P. Gere. Elec. Rev., 108 [2778], 330 
(1931).—In this pamphlet a complicated subject is dealt with in outline sufficiently to 
indicate what is and what is not patentable (or registrable), how patents or registration 
of marks are obtained, and what protection is afforded the inventor. This book is 
divided into six sections. E.P.R. 

Hartford-Empire vs. Obear-Nester. Leo T. Parker. Ceram. Ind., 16 [4], 358-59 
(1931).—P. discusses the points and decision of a case in patent law concerning the 
ceramic industry. W.W.M. 

Presidential address for the Thirty-Third Annual Meeting of the American Ceramic 
Society. Epwarp OrToN, Jr. Bull. Amer. Ceram. Soc., 10 [4], 73-85 (1931).—The 
full text of the address presented in Cleveland, Ohio, at the general session on Feb. 23, 
1931, is presented. E.J.V. 

Recent developments in the German ceramic industry. Frirx Sincer. Bull. 
Amer. Ceram. Soc., 10 [4], 85-87 (1931).—A brief résumé of recent German practice in 
the manufacture of ceramic products as presented at the 1931 session of the AMERICAN 
CERAMIC Society in Cleveland, Ohio, is printed in full. E.J.V. 

Amalgamation of N.B.M.A. and Heavy Clay Products Division. ANoNn. Clay- 
Worker, 95 [3], 170-77 (1931).—A detailed report of the formation of the Structural Clay 
Products Division of the AMERICAN CERAMIC SocIETY as the result of the amalgamation 
of the N.B.M.A. and the Heavy Clay Products Division is presented, with comments 
from outstanding members of the new Division. E.J.V. 

Grinding Wheel Mfrs. Assn. of U.S. and Canada meeting. ANoNn. Abrasive 
Ind., 12 [4], 39 (1931).—This meeting which was coincident with the Annual Meeting 
and exposition of the AMERICAN CERAMIC Socrety in Cleveland, Feb., 1931, attracted 
more than 50 representatives of the grinding wheel industry. E.P.R. 

Structural Clay Tile Association meeting. ANon. Clay-Worker, 95 [3], 188-90 
(1931);* for abstract see Ceram. Abs., 10 [5], 396 (1931). E.J.V. 

Symposium of activities of Eastern Manufacturers’ Group. F.E. Emery. Clay- 
Worker, 95 [3], 191-93 (1931). E.J.V. 

Ceramic Testing and Research Laboratories at Ottawa. Memorandum 44. Do- 
MINION Dept. oF Mines. Reviewed in Pottery Gaz., 56 [646], 582 (1931).—A descrip- 
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tion of the Mines Branch laboratories as to equipment and nature of investigations 
carried on is given. E.J.V. 
Proposed International Ceramic Society. ANon. Pottery Gaz., 56 [645], 411 
(1931).—The reasons for suggesting an International Ceramic Society as advanced by 
Rudolf Barta are reviewed, and arguments in favor of such an organization as advanced 
by T. W. Talwalkar in an editorial in the Journal of the Indian Ceramic Society are re- 
printed. E.J.V. 
Society of Glass Technology, December meeting. ANon. Pottery Gaz., 56 [643], 
96-97 (1931).—A general discussion on ‘‘The Flow of Glass in Tank Furnaces”’ was held. 
E.J.V. 
Visit of British ceramists toGermany. ANon. Pottery Gaz., 56 [645], 407 (1931).— 
Preliminary details of the tour to be undertaken in May by the Pottery, Refractories 
Materials, and Building Materials sections of the Ceramic Society of England are 
given. E.J.V. 
Report on technical codperation between the Deutsche Glastechnische Gesellschaft 
and the Society of Glass Technology. ANon. Jour. Soc. Glass Tech., 14 [56], 156-57 
(1930).—A summary is given of the work of three committees on (1) glass standards, 
(2) refractory materials, and (3) glass furnace. G.R.S. 
Congress of Technical Ceramics (French). ANon. Céram. Verrerie, 50, 285-86 
(1930).—-Brief reviews of the papers are given. A.J.M. 
Congress of Industrial Chemistry at Barcelona. ANon. Rev. mat. constr. trav. 
pub., No. 245, pp. 61-64; No. 246, pp. 103-106 (1930); Rock Prod., 33 [15], 83 (1930). 
W.W.M. 
Ceramic materials in Tunis. ANON. Céram. Verrerie, 49, 601-602 (1929). 
AJ.M. 


Japanese ceramics. ANON. Céram. Verrerie, 49, 605 (1929). A.J.M. 

Ceramic exposition at Rutgers University. ANon. Bull. Amer. Ceram. Soc., 
10 [5], 140-42 (1931); Glass Ind., 12 [4], 92-93 (1931); Brick Clay Rec., 78 [7], 398 
(1931).—Illustrated. E.J.V. 

Exhibits at the British Industries Fair. ANon. Refrac. Jour., 7 [3], 197-211 
(1931); Pottery Gaz., 56 [646], 533-52 (1931).—A detailed description is given of vari- 


ous ceramic exhibits. 
Birmingham Fair. Anon. Pottery Gaz., 56 [646], 552-53 (1931).—A description 

of exhibits of illuminating glassware, tile and tiled hearths, refractory materials, and 

developments with sillimanite is presented. E.J.V. 


BOOKS 


Dominion Government Report on Ceramic Industry. The fact that china tableware 
is annually imported in amounts having a value of more than $4,000,000 raises the ques- 
tion of its domestic manufacture, and the answer to this question entitled ‘“‘The Ceramic 
Industry in Canada (with special reference to the manufacture of whiteware),’’ has just 
been issued by the Dominion Government. Part I of the report gives information in 
compact form about consumption, tariffs, fuels, labor, freight rates, incorporation of 
Canadian companies, and technical assistance. Part II is devoted to a discussion of the 
resources of Canada in kaolin, ball clay, stoneware clay, and the accessory materials used 
in the pottery industry. Part III gives a summary and conclusion in which are stressed 
the various factors to be considered before erecting a plant in Canada to make tableware. 
At the back of the report is an instructive map which enables the reader to visualize 
quickly the location of the raw materials which are dealt with. Copies of this mimeo- 
graphed report can be obtained without cost by those who are interested in the Canadian 
manufacture of porcelain tableware from the Director, National Development Bureau, 
Department of the Interior, Ottawa, Canada. 
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Stoneware. (Das Steinzeug.) Frerrx Sincer. Price 38.50 M. Reviewed in 
Brick Clay Rec., '78 [7], 371 (1931).—This book deals with the clay industry in general. 
It follows the manufacture from obtaining raw material to the use of finished products. 
The chapter ‘Physical and Chemical Elements’’ deals with the principles of claywork- 
ing. E.J.V. 

Modern Workshop Practice. E. Putt. Published by Crosby Lockwood and Son, 
London, 1931. 7thed. Revised and enlarged. 671 pp. Reviewed in Can. Eng., 60 
[13], 28 (1931). G.R.S. 

Electrical Equipment. T.C. Liroyp. Reviewed in Can. Eng., 60 [10], 24 (1931); 
for abstract see Ceram. Abs., 10 [5], 373 (1931). G.R.S. 

History of the Trade Union Organization in the North Staffordshire Potteries. 
W. H. Warsurton. Introduction by R. H. Tawney. George Allen & Unwin, Ltd., 
London. Price 10s6d. Reviewed in Pottery Gaz., 56 [645], 412-13 (1931).—In twelve 
chapters W. sketches the history of the Trade Union Organization in the Staffordshire 
Potteries from the early days of the 19th Century to the present time. E.J.V. 

Five Years of Research in Industry, 1926-1930. CLARENCE J. West. Reviewed 
in Can. Chem. Met., 15 [3], 48 (1931); for abstract see Ceram. Abs., 9 [12], 1104 (1930). 

E.J.V. 

Effect on workers of air conditions. R. R. Savers. Bur. Mines, Information 
Circ., No. 6439, 31 pp. (1931).—This report summarizes recent literature on exposure 
to dusts, to toxic or noxious gases, and on abnormal temperatures and humidities. See 
also Ceram. Abs., 9 [6], 479 (1930). R.A.H. 


Book Review 


First Communications of the New International Association for the Testing of 
Materials. Group C, Organic Materials. J. O. Roos ar HyELMSATER. Edited by 
Niatm, Leonhardstrasse 27, Zurich, 1930. 224 pp. Illustrated. Thirty-two reports 
on the subject “Organic Materials” deal with the following subjects: (1) timber, 
(2) paint, (3) glue and gelatine, (4) asphalt and bitumen, (5) fuels, (6) paper and cellular 
tissues, and (7) textile fabrics. Group D. Questions of General Importance. W. 
VON MOELLENDORFF. Edited by Niatm, Leonhardstrasse 27, Zurich, 1930. 247 pp. 
Illustrated. Thirty-three reports deal with (1) terminology in strength of materials, 
(2) investigation of loose particles, and (3) calibration processes. 
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The Way that Stabilizes Costs is Best 


The Ultimate Opacifier 


Price fluctuations are disturbing. 


Stabilization is the big word in business. 


Opax definitely helps in stabilizing production because 
its cost is independent of the metal market. 


Opax used in enamels and glazes insures a higher 
percentage of ware that will pass severe inspection, and 
always gives opacity at the lowest cost. 


The Product of Research 


Zirconium opacity is superior opacity, 
as those who are making their own 
enamels already know. We have 
proved it conclusively in our own 
enamels, which have been developed 
especially to yield the greatest bene- 
fits from Zirconium. 


When you use Opax in connection 
with your own enamels or TAM En- 
amel Frit, you employ not only the best 
way to opacify your enamels but also 
the best way to stabilize costs. Ask 
us about the TAM Frit particularly 
developed for your product. 


The Titanium Alloy Manufacturing Company 


Manufacturers of chemicals and enamel frit. 
Ceramic Materials Division 


1204 Keith Building, Cleveland, O. 


Sole sales agent to the enameling industries for 
White Oxide manufactured by Anti- 
mony Products Company, New Brunswick, N. J. 
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THE ULTIMATE RESPONSIBILITIES OF RESEARCH’ 


By M. LucxresH* 


England is preparing this year to celebrate the one hundredth anni- 
versary of those elementary experiments of Michael Faraday in electro- 
magnetism. As we look back in history—and certainly as we think of 
ceramics, they take us back into the history of mankind more easily than 
any other industry—it is rather difficult to believe that one hundred years 
ago the first fundamental experiments in electromagnetism were made. 
Michael Faraday took conductors of electricity, cut magnetic fields with 
them, and found out the laws which convert mechanical energy into elec- 
trical energy. George Washington had been born one hundred years be- 
fore those experiments were conducted. 

I am not going to try to convince you that research as we practise it 
today pays. All that I can say on that subject would be very trite. Fara- 


1 Abstract of an address delivered at the opening session of the AMERICAN CERAMIC 
ConcrREss, February 23, 1931, Cleveland, Ohio. 
2 Director, Lighting Research Laboratory, General Electric Company, Nela Park, 
Cleveland, Ohio. 
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day’s experiments were the germs of what many of us term the electrical 
age. Upon Faraday’s experiments were founded tremendous industries. 
The electric utility companies of the United States alone represent an in- 
vestment of twelve billion dollars, and there are other uncounted millions 
of dollars invested upon those original experiments. 

Faraday’s work was of a kind formerly called pure science. Such re- 
searches were objectiveless as far as man’s needs and comforts were con- 
cerned, but that kind of science provides the foundation. Even in my short 
lifetime, I entered the scientific field when pure science was looked upon as 
a sort of aristocracy, and the one who worked in applied science was looked 
down upon somewhat. But already the aristocracy of knowledge or pure 
science had become threadbare. Pure science remains no longer by itself, 
but is mixed in a very complex manner with applied science. Today we 
find very few outstanding scientists who are interested solely in pure science. 

The difference between pure and applied science is a difference only in 
attitude, viewpoint, or eventual objective. There is a very great difference, 
however, in difficulty. The worker in pure science is not particularly going 
anywhere. He is not being attracted irrevocably by an objective. He is 
being urged more or less by curiosity. In applied science, as it is being 
practised today, one not only has to be pushed by his curiosity but has 
definite objectives ahead of him. If obstacles appear in the pathway, he 
must get around them, whereas the pure scientist may digress into a byway 
or stop altogether. Usually he is not being paid to reach objectives. 

I want to point out and to develop the idea of the recency of science or 
scientific research, because this is rather essential in order to bring out the 
points I wish to make. As we go back in history, we find a man (Galileo) 
born three hundred and sixty-seven years ago who, at least to me, typifies 
the difference between the old and the new attitudes. He was born during 
what we call the Renaissance, and his epochal experiments were conducted 
only about three centuries ago. When we mention the Renaissance, most 
of us, more or less hazily, think of it as an awakening or a revolution in art. 
But the Renaissance represents something vastly greater than that. It 
represents a declaration of independence from the old order of things. 
It represents a great revolution in thought and action. Civilization pro- 
gresses chiefly by revolutions; it progresses very slowly without revolu- 
tions. The Renaissance was an outstanding revolution in thought, in ac- 
tion, and in attitude in many directions. 

If we were to ask each person individually to typify the present age by 
a few words, one would say, “It is an electrical age’; another would say, 
“It is the age of mass production”; someone else would say, “‘It is the 
machine age’’; still another would say, ‘‘It is the age of standardization,”’ 
and so forth. I believe, from the viewpoint of humanity and progress of 
civilization that this age can be best termed the experimental age. 
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We had just as great minds two thousand years ago, at the height of 
Grecian prosperity as we have today, but they thought very little further 
than the obvious. They philosophized instead of experimenting. We now 
experiment. This is the great fundamental reason for our enormously ac- 
celerated progress. 

At the time of the Renaissance I believe the greatest idea of all time was 
born. That idea was that nature could be understood and was worth 
understanding. And a new method of attack was invented, the experi- 
mental attack, by means of which man measured things. Lord Kelvin, 
and probably many others, said that we know nothing about anything un- 
til we have submitted it to measurement. And this is scientific research. 
Measurements, done carefully and systematically, are building up knowl- 
edge in many ways. Now the experimental age is upon us, but in its primi- 
tive infancy. It is growing rather slowly. Even now the idea of system- 
atic experimentation is rather rare outside the established sciences. 

Science as a term is defined in many ways. Probably as practical a defini- 
tion as any is ‘‘tested knowledge.’”’ It is not only tested knowledge but it 
is organized and universalized; and in printing it is preserved for every one. 
Knowledge is one of those rare, wonderful things that you can give away 
and still keep. 

The ancients saw little more than the obvious. They believed in what 
they thought was logical and thereby made their mistakes. To illustrate 
how the obvious was the viewpoint, consider physics. It is divided into 
acoustics, optics, mechanics, thermodynamics, etc., each division originally 
applying to one of man’s senses. With the egotism of man and the narrow- 
ness of man’s outlook, he divided science for himself. Until systematic re- 
search came into being and data were obtained, organized, and distributed, 
we knew little about the unobvious. 

Today there is one simplification of which we seem to be rather sure. 
It is that there is nothing in the world but electrical energy or electricity or 
something that is transmutable into it directly. Yet we have no sense that 
can detect electricity. If we continued in the old way seeing the obvious 
and merely philosophizing, and coming to the conclusion that that which 
seemed logical was so, we would be without any knowledge of that wonder- 
ful, primordial, and omnipresent something which we call electricity and 
which is doing so much for us. 

I believe, notwithstanding the tremendous arguments to the contrary, 
that science and scientific attitude are bound to dominate everything even- 
tually. They are bound to dominate every phase of culture, because 
science deals with proved facts and proved facts are bound to warp beliefs. 
It was the beliefs of the old philosophers that retarded progress, because they 
were not flexible and were not all founded upon facts. Science is tested 
knowledge, and only knowledge can light the pathway, reveal the dangers, 
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and direct mankind toward certain success. It cannot furnish motives, 
but it can influence them. 

I do not see how any one with a long association with science or with a 
scientific attitude can help being considerably more honest than a person 
without it. The scientist does not need diplomacy in his make-up. He 
deals with facts, and nothing he says or thinks alters those facts whatso- 
ever. With scientific attitude becoming prevalent—which it by no means is, 
as yet—much should be accomplished toward increasing frankness at the 
expense of diplomacy, and increasing honesty, because of the various asso- 
ciations with something that is purely honest—facts with no beliefs or 
prejudices. Science is never wrong. Scientists, however, possess the 
human element and may have prejudices and beliefs. 

I said I was not going to sell scientific research because even in its present 
infancy it has sold itself. But I would like to point out, in passing, that a 
period of depression, such as we have had for the last eighteen months, is 
a time when science and scientific research function to advantage where 
needed most. 

There is no imagination available today that can describe one one- 
thousandth part of the benefits of scientific research that will accrue in the 
next twenty years. Everything that one can think of is going to be done— 
that is, if it is theoretically possible—and a thousand times more than we 
can think of at the present time. Everywhere we have an enormous num- 
ber of human needs to be filled. 

In discussing scientific research, I refer very largely to physical sciences. 
Very little has been accomplished beyond these. Of course physical science 
includes chemical science. Incidentally, chemistry has recently ceased to 
be chemistry in the old sense. Chemistry is now 100% physics. Twenty 
years ago the physicist was scarcely known in industry. If any one said 
that he was a research man engaged in scientific work, the popular mind 
would immediately say, ““Oh, you are a chemist!’’ The day of the physicist 
has arrived within the last score of years. And with researches in physics, 
chemistry has become a more productive branch, which probably has done 
more for industry than any other science. The day of physics arrived and 
gave us radio and many other things. It will give us things in the next 
century or probably sooner that today are merely wild dreams. 

I have the greatest confidence that within a hundred years physical 
science is going to show us the history of the past by utilizing the finite 
velocity of light in such a manner that we will view on a screen the Egyp- 
tians making pottery six thousand years ago and other events of the past. 
But I believe to most people seeing the future would be more fascinating. 
Physical science can today show us our future and most certainly, within 
the next hundred years, will be doing it. Of course, we cannot see our indi- 
vidual futures, but we will see the future of civilization’s accomplishments 
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reflected in the activities of other peoples of the universe. It is inconceiv- 
able that we are the only group of persons living in this enormous universe. 
That idea belongs to the days before the Renaissance. It belongs to the 
day of egotism, when the entire universe seemed made for man, when every- 
thing seemed to revolve around the earth. Men like Copernicus and 
Galileo, the first daring new thinkers and experimenters, proved this was 
not true. 

There are probably passing through this room now many signals from 
other peoples in this universe, and by the process of television we will see 
them and their future. There is one language that is universal, and that is 
vision. It is inconceivable to me that this unimportant little speck of earth 
holds the only thinking animal in the entire universe. There must be 
plenty of other places, probably countless other places, that will sustain 
life as we know it. They may not have the same appearance that we have 
because of the other forces involved, but they have the same tools. We are 
certain that the tools that any people in the remote regions of the universe 
may have are the same tools that we have. Those are Nature’s laws, 
Nature’s elements, the primordial omnipresent something which we call 
electricity and that other thing which we call radiant energy. 

So with the same tools they will build the same things that we build, 
modified to some extent. And they will amuse themselves with the same 
tools which will produce television, among other things, and some day prob- 
ably not far distant our researches will be directed toward picking up these 
signals. This is not the fool’s idea of signaling to Mars with the Morse 
Code, where they never heard of Morse. The universal language which is 
vision is quite different. If we see those people making pottery, we can 
tell what their stage of civilization is, and we may see them engaged in 
processes that represent ten million years of scientific research. 

Owing to the practical exhaustion of the possibilities for front-page news- 
paper columns on so-called explorers, who have gone with all the conveni- 
ences that man and science have made possible and sat on the arctic ice 
for the benefit of the motion-picture cameras, it will not be long before this 
earth offers no other places for exploration. Perhaps within the twentieth 
century some real explorer will visit the moon and probably Mars. 

These are just a few glimpses of possible achievements of scientific re- 
search, particularly the physical sciences of the next century, and I am 
positive that they are very mild ideas as compared with some of those which 
will be in operation one hundred years from now. 

The research idea or the method of experimental attack is confined to 
very few of us. It is very much in its infancy, but it has accomplished 
wonders for ceramics. It has achieved much in many other directions, but 
it has not become a habit. Perhaps it never will. Civilization, even the 
primitive civilization of today, has become rather highly ordered, and being 
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so, the people do not need to think and experiment. Practically everything 
is done for most people, so it may never become a habit. 

Few people think of experimenting. It is not a part of their make-up. 
When the automobile stops, they may drive close to the curb and sit. 
They might lift the hood in a desultory manner, not knowing what to do. 
But at least one endowed with the germ of experimental method will do 
something experimental. Something might happen; it is quite certain 
that nothing can happen if one remains in the front seat or sits on the curb. 

I think of that country doctor who was called in to the bedside of a young 
man who was apparently in great agony. The young man was surrounded 
by his family who were very much concerned over his condition.. The 
country doctor pondered over him and finally asked someone to bring him 
a tablespoonful of red pepper. That was a rather shocking idea. Some- 
one asked, ‘‘What is the matter with the patient that such measures should 
be used?” 

The doctor replied, ‘I do not know what is the matter with the young 
man, but I know if I give him a tablespoonful of red pepper he will have 
fits, and I can cure fits.”’ 

At least the doctor did something. 

Practical ideas generally do not arise from science itself. Many people 
think science produces. Occasionally it does, but not generally. The 
human mind backed by new knowledge conceives new combinations of 
facts which civilization can use. Thus a practicable idea is born. 

One of the faults of scientific research or rather of some men engaged in 
it, is that they do not look out upon the world enough. Ideas come by 
looking at civilization through eyes behind which there is a good deal of 
organized knowledge. 

We could produce an enormous number of ideas if the relatively few re- 
search men of today would spend more of their time away from research and 
amid the world of things. Most successful research men know what civili- 
zation can utilize. They see these possibilities in their imagination and 
are not confined to the ruts of their own research and data. 

It is the new ideas which keep civilization progressing, and without them 
we are merely operating civilization. In the great prosperity of two or three 
years ago we were operating more than developing. These depressions are 
not total losses. They are good for research men, at least, because business 
men then come to them and say, ‘“‘What can we do toward new products? 
How about new applications? We need cheaper processes,’’ and so on. 

Research in industry develops processes, production, and applications 
of products. This is an old story already, even in its present infancy. Let 
us look at industry by itself before we develop further along old lines. 
Scientific method has not been utilized to any great extent in the business 
end of your companies. Scientific method has been introduced little be- 
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yond the technical or scientific laboratory. Where is the science of busi- 
ness, of advertising, of promotion? Scientific attitude is generally missing 
and accurate knowledge is rare. We need scientific research in every 
phase of business and government. 

Whatever intention a commercial department may have, it will be honest 
only by accident if knowledge is not available. One of the greatest achieve- 
ments of scientific research is to keep a business honest by keeping its 
products honest. There is no profit eventually in a dishonest product 
and there are many dishonest products that are produced by companies and 
sold by individuals who intend to be honest but do not have the neces- 
sary knowledge available. 

This is one of the greatest responsibilities and contributions of scientific 
research in business today, and by the extension, codperation, and exchange 
of knowledge, industries are maintained honest. Enduring business has 
to be built upon scientific research, because there is no certainty of success, 
there is no protection of the public, there is no definite developmental 
progress in the right direction, unless it is backed by accurate knowledge. 

Thus, when we speak of science and scientific knowledge, we do not think 
of physics and chemistry, but of all the possibilities of knowledge. I would 
like to see the business men of the companies and industries acquire that 
scientific attitude of certainty of data. This must be done before we can 
make much progress as industries or as nations. Every phase of civiliza- 
tion needs established knowledge. Let us consider this broader view and 
apply it to the relationship of men and nations. ‘The physical scientists 
have produced most of what has been produced, with due credit to the 
biologist, physiologist, etc., for some of their valuabie contributions. 

The physical sciences must be highly developed before physiology can be 
developed, because the latter must be based upon physics, chemistry, or 
the so-called physical sciences. We cannot have the science of biology 
developing very well or very far before we have physiology and its founda- 
tions developed. The science of psychology must rest upon the other 
sciences mentioned, and we cannot have the sciences of sociology, eco- 
nomics, and government until the science of psychology is quite well de- 
veloped. 

As a consequence, scientific method invades last the most important 
fields—those of mankind, the welfare of human beings, and the relation- 
ships of men. That is an excuse for the conditions of today, whether they 
are the injustices to individuals or to small groups or are the follies of large 
groups and nations. 

Witness today the wealth that is everywhere in this land, the enormous 
supply of commodities, the millions of persons out of work who are worrying 
and unhappy. We have thousands of persons on the verge of starvation, 
within the reach of an enormous supply of food. It is the ultimate re- 
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sponsibility of scientific research and methods to prevent such irony as is 
represented by the conditions of the present time. 

Scientific research will survive. There is no question of this, because it 
has adequately proved its value. There is profit in processes, production, 
and applications. Whether or not scientific research will extend into busi- 
ness channels may be questionable. I think it will, by the direct exposure 
of the commercial men of our companies to the achievements and the atti- 
tude of scientific research and methods. But will scientific method invade 
humanitarian realms? There is not the slightest doubt that this is the 
answer to all the injustice and undesirable phases of the present. It should 
invade the humanitarian realm of sociology and human intercourse in gen- 
eral. There is some doubt that it will because there are many conflicting 
forces. People are not inherently scientific—that seems to be an acquired 
characteristic. 

In defense of the other side, it might be pointed out that the baby and 
the small child are inquisitive and imaginative. One of the burdens and 
disappointments encountered in research work is that the college graduate 
is generally lacking in inquisitiveness and imagination. Where has it 
gone? Is it inherently something that is given to us as babies to entertain 
ourselves with until we enter the adult phases of life? Is it something that 
is lost and ground out of us by our present process of education in our 
schools and colleges? Is it being sacrificed still further by standardiza- 
tion? I will not attempt to answer these questions positively. I believe 
that scientific research is the antidote for all the misery and waste that we 
have today. Whether or not it will be developed, it is difficult to pre- 
dict. 

The present day is a child of science and science is a very recent develop- 
ment which itself is a child-parent. Our hope for the development of this 
child lies in the contributions of the parent. Science should be given an 
opportunity for full expression and achievement without undue guiding, be- 
cause we have our inhibitions, prejudices, and happiness. It must be rela- 
tively free to develop. 

Science built our large cities, large industries, and large businesses. 
When we see all around us the waste of wars, of poverty, of injustice, we 
realize that civilization is not scientific. Scientific research has a long way 
to go and it has a great deal to do if it is to stop the crunching of the gears 
of civilization that are not meshing at the present time. Science is slow, 
but it iscertain. If given an opportunity, it should solve our modern prob- 
lems and forestall the wreckage and tragedy that await if scientific attitude 
and methods are not extended further into our business world, further into 
sociology, and further into government. 

In passing, let me bring out my idea of science and beliefs. There is an 
enormous waste in the usual discussions of science and religion. I say, 
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science and beliefs, because belief is a broader term, and includes many 
things not included under the term of religion. I am interested in this so- 
called controversy between science and religion because I am interested in 
the controversy between science and beliefs—beliefs not in a religious sense, 
but beliefs of the old order of things that are based upon prejudice or at 
best upon philosophizing or what seems to be philosophizing. 

There is no true controversy between science and beliefs or, more nar- 
rowly, between science and religion. There is not the slightest controversy 
and there cannot possibly be one between two things that have nothing in 
common. There was never a quarrel between two individuals, two com- 
panies, two industries, or two nations that did not have something in com- 
mon, and there is nothing in common between science and belief. 

Science consists of tested facts that are universalized and provable, 
whereas beliefs have no foundation of the sort. They have only hopes or 
prejudices backing them. In this sense the word “‘belief’’ does not exist in 
the scientist’s vocabulary. He does not need it. A thing is either so or 
itis not. It is a fact or it is not. 

If scientific research cannot improve matters and carry civilization on 
to the millennium, it will be because there are inherent traits in human be- 
ings that are not scientific and because there are inherent traits in civiliza- 
tion as a whole that are not scientific and that are too strong to be overcome. 
To succeed it must be given opportunity. Even then it must conquer very 
formidable and long-entrenched foes, and those foes are the valor of 
ignorance, the prejudice of beliefs, and the inertia of selfishness. 
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THE ALUMINA-SILICA SYSTEM AND ITS RELATION TO 
CERAMIC ENGINEERING' 


By Hewitt WILSON 


I. Introduction 


As with many other studies of a fundamental 
nature in ceramic engineering a technical study 
of the alumina-silica system starts with the work of Hermann A. Seger, 
German pioneer in ceramic chemistry and engineering. 

In 1878, Seger published an article in Tonindustrie-Zeitung on ‘‘The 
Influence of the Essential Constituents of Clay on Fusibility.”’ The first 
temperature-concentration diagram of the alumina-silica system is given 
but it covers only a portion of two common ingredients of a whiteware 
body, Zettlitz kaolin and potter’s flint. Neither of them is theoretically 
pure, although each probably represents the purest of the commercial 
materials for ceramic purposes. 

Seger found that when kaolin and flint are mixed in various proportions, 
the two react to lower the softening temperature to a minimum at cone 26 
(1595°C) with a composition of 17 molecules of silica to 1 of alumina, or 
91.0% silica and 9.0% alumina. The U. S. Bureau of Standards has re- 
cently tested the modern cone series made in the U.S., which is similar 
to that started by Seger, and fairly accurate comparisons between the defor- 
mation of the standard cones and temperatures in degrees Centigrade or 
Fahrenheit can now be made. (Pure alumina and pure silica gave the 
same eutectic composition but a deformation of cone 29 (1640°C).) 

The deformation of a pyrometric cone does not indicate a definite tem- 
perature. If the temperature is raised slowly it takes a definite time in- 
terval to cause the cone to deform. When the temperature is rapidly 
raised, a higher temperature must be used to bring the same cone down. 
The cone system furnishes the basis for most of the control of tempera- 
tures or heat-work in the firing of ceramic ware because of its cheapness, 
the ease of placing among the ware, its simplicity for use by nontechnical 
men, and because of the troubles of all other types of heat- and tempera- 
ture-measuring instruments. 

Although Seger did not invent the cone i he was the first to adopt it 
for commercial work and it still bears his name, just as Fulton gets the 
credit for the steamboat. 

Seger’s work with the alumina-silica system rested on its laurels until the 
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Geophysical Laboratory in Washington, D. C., started fundamental 
studies of the silicate rocks, the system of alumina-silica being among the 
first to receive attention. 

Rankin and Wright? made studies by an entirely different method. Pure 
alumina and silica in various proportions were melted together several times 
to insure perfect homogeneity, and the crystallization behavior studied by 
the melting-quenching method instead of the fusion or deformation of mix- 
tures during a single heating. A sample would be held in the molten 
condition for several hours to insure equilibrium at a given temperature 
and then quenched in water for a microscopic study of the conditions which 
existed at the high temperatures. If no crystals were found, the tempera- 
ture was lowered slightly until the first small crystal could be identified. 
This temperature then indicated a point on the liquidus curve. 

A compound, the monosilicate of alumina and silica, was found and iden- 
tified as that of the natural mineral sillimanite. It was given a definite 
melting point at 1816°C. A eutectic was placed between sillimanite and 
alumina at 1810°C. The melting point of alumina or corundum was 
found to be 2050°C. 

Seger’s curve, made 37 years earlier with impure materials, was only 4% 
off in composition and 15°C high. This is an excellent check in view of 
subsequent developments in the Geophysical Laboratory. 

It was apparent, however, te the Geophysical Laboratory that all was 
not well in the alumina-silica field, for in 1924 another diagram was 
adopted.* The items of difference with Rankin’s and Wright’s diagram 
were as follows: 


(1) The eutectic was changed to 5.5% alumina and 94.5% silica in composition. 

(2) Its temperature was lowered to 1545°C instead of 1610°. 

(3) The melting temperature of silica (the most common oxide on the earth’s sur- 
face) was raised to 1710°, a distance of 85°C. 

(4) Sillimanite, the monosilicate, was discarded and replaced by mullite, an en- 
tirely new compound, with a new name, and with an incongruent melting behavior. 
The name was taken from the island of Mull, off the English coast, the only known place 
where mullite occurs in nature. The composition is 3 molecules of alumina to 2 of silica. 
Instead of a definite congruent melting behavior it dissociates at 1810° into a liquid of 
the composition, 45% silica, 55% alumina, and corundum crystals. 

(5) It is not known whether Bowen and Greig checked the melting temperature of 
alumina. 


This illustrates the difficulties of experimental work with the viscous 
silicates at high temperatures. 

The deformation of a cone whose composition lies between that of the 
eutectic and a compound occurs when sufficient glass is formed with a 
sufficient low viscosity within the structure of the cone so that it will be 
unable to hold its own weight. It is not necessary to carry it to the 

2G. A. Rankin and F. E. Wright, ‘‘The Ternary System CaO—Al,O;-SiO:,”” Amer. 


Jour. Sct., Vol. 39, Jan., 1915. 
3 N. L. Bowen and J. W. Greig, Jour. Amer. Ceram. Soc.,'7, 238-54 (1924). 
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liquidus curve or to the all-liquid condition unless the liquid is so viscous 
that it will carry the weight of the cone. A cone of ground quartz will de- 
form at cones 32 to 33 (1725 to 1730°C) or above the melting point. It is 
expected that a cone whose composition is that of the eutectic will deform 
above the eutectic temperature. But with the data at hand, it must be 
remembered that cones of impure composition (clays and flint) are being 
compared with pure materials, made homogeneous by several meltings in 
another laboratory and under a different set of conditions. 


II. Ceramic Fields Covered by This Diagram 


Silica brick are made of quartzite containing not 
less than 96% silica with not over 2% alumina 
and a few other impurities; 2% CaO is added for 
fluxing properties. After molding and drying, they 
are heated to 1350° or over in 9-day firings. The original quartz or 
quartzite on heating changes to 8-quartz and then to cristobalite, which 
dissolves in the glass formed around and through the impure grains, re- 
crystallizing from this solution as cristobalite and by this interlocking crys- 
tallization binds the whole mass into a strong durable structure, unequaled 
among the cheaper refractories for its resistance to load at high tempera- 
tures. Without this resistance steel furnaces, copper reverberatory fur- 
naces, glass-tank furnaces, etc., would be of entirely different construction 
and progress in those industries would have been more difficult. This is 
the first case of interlocking crystallization. It is not crystallization from 
an entirely molten charge, but a slow growth of crystals from one particle 
to another through a film of wet, molten glass. 
(b) Silica Glassware This is a form of high-temperature glass which 
requires the electric furnace for melting. Trans- 

parent, translucent, or opaque ware can be made and it has a large number 
of uses in the chemical and physical laboratories chiefly because of the low 
coefficient of expansion, transparency to the ultra-violet rays, and re- 
sistance to the attack of a number of chemicals. 

one . _ There are practically no commercial products of 
(2) Silica-Clay Section .,. 
(98 to 75% Silica) this range, which consists of impure quartzites 

and sandy, nonplastic clay materials. 

Most sandy clays, of.which the residual kaolins of 
eastern Washington used for fire brick are examples, 
may contain as high as 75% total silica, which is that silica combined with 
alumina plus the free quartz. When this free quartz plus mica is removed 
by washing, the silica content may drop nearly to that of theoretical kao- 
lin or about 55% silica and 45% alumina (anhydrous). This represents 
the upper limit for the purest of kaolins or china clays produced in Corn- 
wall, England, Karlsbad, Czechoslovakia, portions of China, the Appa- 


(1) Silica Section 
(a) Silica Brick 
Manufacture 


(3) Clay Section 
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lachian Highlands, eastern Washington, and northwestern Idaho. Special 
natural conditions are necessary to produce iron-free rocks of commercial 
magnitude, to cause them to soften to the plastic condition and while so 
doing, protect them from erosion, or if moved prevent contamination from 
the ever-present iron minerals on the earth’s surface. 

The common clays and shales occupy this section but the alumina con- 
tent is lowered by the contamination of the alkalis, alkaline earths, carbon, 
etc. 

But no matter how great the quantity of impurity, the effect of the alu- 
mina-silica eutectic will be noticed even though the temperature is reduced 
several hundred degrees. The more siliceous clays which have the silica in 
a finely-divided condition will have lower softening temperatures. 

(4) Laterite-Bauxite- This section extends from the purest kaolin with 
Diaspore Section 45% alumina to the purest of the aluminum hy- 

drates with 85% alumina and 15% water or 100% 
alumina after heating. 

The principal sources of supply in this country are the bauxites of Ar- 
kansas, used chiefly for aluminum metal and the diaspores of Missouri used 
for refractories. The latter have revolutionized the high-grade firebrick 
industry since the War. 

While the diaspore is one of the aluminum hydrates with even less water 
than the bauxite of Arkansas (1H,O vs. 2H20O) it is not used for the produc- 
tion of metallic aluminum because of other impurities. 

(5) Natural Mono- Three minerals, cyanite, andalusite, and silli- 
manite, have the same chemical composition, 

Al,O;SiO2., but differ in physical properties. 
They all change into mullite and siliceous glass at high temperatures. 
Cyanite is found in several places in the United States. Near Char- 
lotte Court House, Va., is perhaps the largest deposit of fairly pure 
material. Several small deposits are known in California and it is 
scattered through the schists of the mountains of western North Caro- 
lina. The Gladding, McBean & Company investigated an occurrence of 
cyanite in southeastern Idaho and northern Utah but the distance from 
transportation caused them to abandon the search. Cyanite has the an- 
noying property of expanding 15.8% in volume as it changes over into 
mullite at cone 12 (1335°C), andalusite breaks down at cone 13 (1350°C) 
with only a 2.6% expansion, and sillimanite shows no change up to cone 
15 and probably does not change over until the eutectic at 1545°C is 
reached. Its volume change at cone 15 is 7.9%. Hence sillimanite and 
andalusite are better for ceramic articles than the uncalcined cyanite, 
which is, however, more abundant. 

G. A. Bole has suggested that the expanded or calcined form of cyanite 
be used as a high-temperature form of thermal insulator for service above 
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the temperatures at which diatomaceous earth can be used. Sillimanite 
has only a rare occurrence in this country but is imported to some extent 


from India. 

(6) Mullite Artificial mullite has been developed in various types of 
ceramic bodies for over 50 years. H. Behrens published 

an article in 1873 describing the devitrification of porcelain bodies and 

found needle-like crystals which dissolved in HF with more difficulty than 

the quartz and glass which also were present. 

J. W. Mellor reported sillimanite in Chinese and Berlin porcelains in 
1907. Trained mineralogists and petrographers of the U. S. Bureau of 
Standards made a detailed study of various types of porcelain and showed 
the development of “‘sillimanite’’ as the temperature of firing was in- 
creased. F. H. Riddle described the presence of “‘sillimanite’’ in porce- 
lains and its relation to various fluxes and fine grinding. 

Sillimanite was reported by Vernadsky in 1890 when clays were heated, 
and it has been noted from time to time in other types of ceramic bodies. 
The needle crystals are observed at the flux line in glass-tank blocks which 
have been eroded by the action of the molten glass. In other words, the 
mullite crystals are to be found in small quantities in many ceramic bodies 
of the alumina-silica type if a microscopic investigation is undertaken, 
but until 1924, they had been masquerading under the name of sillimanite. 

It remained for N. L. Bowen and J. W. Greig in 1924 to point out that the 
sillimanite crystals in all the bodies examined by them were not of the 
monosilicate composition but when properly cleaned of the siliceous glassy 
sheaths were of the 3:2 ratio and should be given a new name. They 
showed their close similarity to the natural sillimanite in crystallographic 
and optical constants. ‘ 

Before their discovery a number of people in the U.S. and Europe were 
interested in the development and use of the artificial sillimanite for various 
purposes, one of which was for refractories or products for high-temperature 
service. In the ceramic laboratory at the University of Washington, in co- 
operation with the U. S. Bureau of Mines, a study was made of the refrac- 
tory possibilities of the alumina-silica diagram by melting 50- to 100- 
pound batches in the electric furnace. 

The chief value of a refractory material lies in its ability to remain inert 
under conditions of high temperature, slagging action of liquids, metals, or 
gases, disruption from thermal shock, resistance to loads and pressures. 
etc. It has always been conceded that greater resistance is provided to 
most of these destructive influences in fireclay brick when the original 
firing-in the manufacturer’s kiln has been high (higher than the tempera- 
tures experienced in service). 

Hence, when pure kaolin materials, such as the English china clay and 
the washed Spokane kaolins, were fired to cones 20 and 26, a more re- 
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sistant brick to load at high temperatures was produced than any common 
fireclay brick then on the market. Kaolin is the purest of the clay ma- 
terials and it was fired to the densest degree of vitrification, producing a 
porcelain-like mass from clay alone. If such a treatment produced a more 
resistant vitrified structure, what would be the effect of melting in the elec- 
tric furnace? 

Kaolin was melted and the fused material made into brick, tested for 
fusion and load, and found to have dropped to mediocrity, no better than 
the ordinary fire clays. The vitrified condition was far better than the 
melted condition. 

The alumina content was raised by adding pure alumina. A greater 
amount of crystalline material was produced and the results were better 
but not satisfactory for high-grade material. The alumina content was 
then raised to that of sillimanite. When these brick were heated under a 
load of 25 Ibs./sq. in. they failed at about cones 15 to 18. The particles 
seemed to slide over each other when the temperature was raised near 
that of the silica—alumina eutectic as if the interior were greased. It is like 
making a brick of tar and gravel. When cold such a tar brick is hard but 
on a hot day it can be deformed by low pressure. The term, “internal 
lubrication,’’ describes this condition. 

Sufficient interlocking crystallization of the sillimanite needles was not 
being produced. The raw materials were not pure and the impurities 
apparently provided a certain amount of glass for the internal lubrication. 
The amount of alumina was increased beyond that of the eutectic between 
sillimanite and alumina to over 70%. A structure was produced which 
knitted itself together by recrystallization so well that it resisted a load of 
25 Ibs./sq. in. to cone 32 or the limits of our furnace. 

The microscopic or petrographic examination of this structure showed a 
mixture of ‘‘sillimanite’’ needles with the flat plate-like crystals of corun- 
dum. This indicated that the corundum-‘‘sillimanite” eutectic had been 
passed and the silica glass had been eliminated. Before a report of this 
work had been printed, Bowen and Greig’s article on the revised silica— 
alumina system was published. This offered a better explanation of the 
puzzling difficulties with the so-called artificial ‘‘sillimanite’’ and explained 
why corundum crystals could be obtained in small quantities below 62% 
alumina. 

Similar commercial work of this nature has continued in several plants 
over the country. The Vitrefrax Company, Norton Company, and Charles 
Taylor Sons are incorporating mullite crystals in varying percentages in 
special refractory mixtures with high-grade clays as a bond. 

One of the most interesting and novel developments making use of 
the rapid crystallization of mullite has been the casting of large mullite 
tank blocks in sand molds from the electric furnace itself. Outside of the 
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glass industry, this is perhaps the first case where a refractory article is 
cast like a metal into a mold to cool and crystallize into a dense homo- 
geneous mass. The usual procedure consists of crushing, grinding, re- 
tempering with clay or other bonding agents and water, molding, drying, 
and firing again for hardness. The electric-furnace mullite block are 
produced at the Corhart Refractories Company in Louisville, Ky. Fire 
brick and Missouri diaspore are melted to produce a block of from 79 to 
80% Al,Os. As noted before, when a high aluminous clay tank block has 
been in contact with the soda-lime silicate of ordinary glass, mullite crys- 
tals are to be found in considerable quantities over the wet surfaces. The 
mullite then appears to be the stable end product of the reaction. The 
electric furnace cast block not only has chemical resistance to the molten 
glass but the dense interlocking structure of the block likewise affords the 
least surface for attack. 

, The rapid growth of the mullite crystals 
(1) in silicate melts and the needle-like 
shape has suggested other uses, some of which are in the experimental 
stage. 

T. S. Curtis of the Vitrefrax Company is producing a material called 
““Vitrox,”’ made by roasting cyanite crystals to produce a fibrous product 
to be used as a bonding agent in all types of bodies such as refractories, 
terra cotta, and porcelain ware to give additional strength and greater 
resistance to thermal shock with rapid changes of temperature by both the 
interweaving of the fibrous particles at low temperatures and the inter- 
locking of the needle crystals at high temperature. 

One of the best advertised uses is that for spark plugs. The Champion 
Porcelain Company ship andalusite from the White Mountains in Cali- 
fornia to Detroit, Mich., for their porcelain plugs. The A C Spark Plug 
Co. at Flint, Mich., obtains the artificial mullite from the Vitrefrax Com- 
pany in Los Angeles. 

(8) Mullite in Glazes During the years 1912 and 1913 considerable con- 

troversy raged among the members of the 
AMERICAN CERAMIC SOCIETY in regard to the production of mat glazes 
or the development of the soft, egg-shell, nonglistening surface, now in 
common use for terra cotta and art pottery, in contrast to the glassy, 
glistening surface of the gloss glazes. 

The mat glazes are produced most easily when the alumina content is 
high and the silica content rather low, or when additions of lime and barium 
are made to the usual compositions. Microscopic examinations of glazes 
indicated a high degree of fine crystallization to some investigators, 
crinkled surface, vesicular surfaces, or scummed surfaces to others, while 
many thought that the mat glazes were merely caused by undissolved 
particles which had not yet been taken into solution, changing the surface 
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from a smooth glass to an optically rough surface, and transmitting the re- 
flected light in numerous directions. 

The behavior of cones 31 to 42 when cooled quickly by withdrawing 
them from the furnace after fusion added an item of interest. All the cones 
in the high-temperature series up to and including cone 31 produce glossy 
or shiny surfaces when cooled fast or slow. Cone 32 has a dulled surface. 
Cones 33 to 38 are distinctly dull or have mat surfaces, even when cooled 
by this severe quenching method. A series was fused and Roy D. McLel- 
lan, a former graduate student in geology, University of Washington, 
made thin sections and examined them for crystalline material. He noted 
a gradual development of anisotropic material from mere groups of cloudy 
masses in cones 28 to 30 to connected groups of distinctly crystalline ma- 
terial of the needle-shaped variety with a glassy matrix in cone 31. The 
amount of glass decreased until it disappeared in cones 37 and 38. Corun- 
dum crystals appeared in cone 39 and the surfaces became glassy again in 
cones 40 to 42. Apparently the mat surface is due to the abundance of 
small crystals of mullite which have grown very swiftly as soon as sufficient 
liquid was provided for molecular movement and in such numbers that no 
one crystal could assume visible proportions. The minute crystals thus 
produced an optically irregular surface. If only a few crystals had been 
produced and allowed to grow there would be a “crystalline glaze” and 
beautiful snowflake effects can be produced with some zinc and titanium 
silicate mixtures. The corundum crystals are slower in their develop- 
ment than mullite and can only be considered of secondary importance in 
mat-glaze development. 

More research is needed on the pyrochemical behavior of the alumina 
itself and the crystalline forms of corundum. It is one of those amphoteric 
materials which can either form compounds with the strong acids like silica 
or produce aluminates with the bases, alkalis, and alkaline earths. This 
valuable oxide will probably be used as the basis of a new branch of 
chemical engineering, the “aluminate chemistry,” similar to our present 
so-called “silicate chemistry.” 

When the high temperatures and conditions of the electric furnace are 
under control, the door has just been opened to a host of new compounds 
of lime, magnesia, chromium, zirconia, barium, strontium, and others, 
besides the aluminates and silicates. 


UNIVERSITY OF WASHINGTON 
SEATTLE, WASH. 
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REPORT OF MEETING OF EXECUTIVE COMMITTEE, BOARD OF TRUSTEES 


(1) Meeting, office of the AMERICAN Ceramic Society, April 17, 1931. Messrs. 
Eskesen, Orton, Kleymeyer, Silverman, Bole, and Purdy were present. 
(2) Committees appointed: 
(a) Rules: WL. E. Barringer, Chairman 
(b) Publication: J. T. Littleton, Jr., Chairman 
Louis Navias 
L. J. Trostel 
A. E. R. Westman 
Ross C. Purdy 
(c) Membership: F. C. Flint, Chairman 
(d) Standards: A.S. Watts, Chairman 
(e) Sections & Divisions: T.S. Curtis, Chairman 
(f) Research: H.M. Kraner, Chairman 
(g) Geology: W.M. Weigel, Chairman 
Hewitt Wilson 
H. S. McQueen 
J. W. Whittemore 
J. E. Lamar 
(h) Data: Stuart M. Phelps, Chairman 
(it) Education: H. F. Staley, Chairman 


(3) Representation on Joint Committee on Foundry Refractories: C. E. Bales, 
L. C. Hewitt, and G. A. Bole. 

(4) Committee on Rules should make Constitution or By-Law provision for 
Executive Committee, comprised of Board Members, appointed by the President to 
meet quarterly. 

(5) Based on decision rendered by L. E. Barringer, Chairman Committee on Rules, 
V. V. Kelsey is considered duly elected member of the Board of Trustees from the 
Materials and Equipment Division. 

(6) The Divisions are to appoint Associate Editors. For those Divisions having 
Editorial Committees, the Chairman of the Committee may be the Associate Editor; 
for those Divisions not having Editorial Committees, the Chairman of the Papers and 
Program Committee may serve as Associate Editor. 

(7) Honorary membership diplomas were authorized for Dr. J. W. Mellor, Dr. 
Otto Schott, and Dr. E. W. Washburn. 

(8) Messrs. J. M. McKinley and Ross C. Purdy were appointed to confer with the 
American Refractories Institute regarding contract at the time of the A. R. I. meeting, 
June 3, St. Louis, Mo. 

(9) Messrs. Orton, Eskesen, Silverman, and Purdy were appointed to prepare 
statements and make presentation to the Chemical Foundation the problem of financing 
the publishing of research reports and abstracts on hand and to be received during 1931. 

(10) The monthly Cash and the Balance Statements were approved for the monthly 
financial reports to the Board. _ 

(11) The Committee instructed that the overhead and general expenses chargeable 
to publications shall be distributed as publication costs. 

(12) George H. Brown was appointed representative of the Society to meeting 
of “Color Council.” 

(13) Mr. Purdy was authorized to work out effective representations on A.S.T.M. 
Committees A-1, C-3, C-8, C-10, and D-10. 

(14) Letter by F. C. Flint to nonmembers soliciting their membership was author- 
ized. 
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(15) Mr. Eskesen is to prepare a letter addressed to domestic members, setting 
forth the value and needs of the Society, and including a brief statement of present 
status, financially and editorially. 

(16) Analysis of financial status: 

(a) Net expenses over income in 1930 was $4984.31. 
and furniture write-offs. 

(b) The reserve in bonds and certificates of deposit amounts to $10,719.84. 

(c) Cash April 1 was $7874.66. 

(d) 1931 money used in 1930 amounted to $8321.23. 

(e) Estimated conservative statement to cover the next nine months can be 
shown as of April 1 as follows: 


This includes inventory 


Estimated income next 9 months $13,900 .00 
Cash April 1 7,874.66 
Bonds, etc. 10,719.84 
Accounts receivable 2,652.13 
Estimated expenses next 9 months $32,492.43 
Accounts payable 627.79 
$33,120.22 
Liquid assets plus estimated income ex- 
ceed estimated expenses for next 9 
mouths by 2,026 .41 
$35,146 .63 $35,146 .63 


This means that if operated on present scale of activities, including publications, the 
Socrety would, in the last of the year months, either have to use $8693.43 of its reserve 
or borrow this much (as has been done during the past few years) from the next year’s 


dues and subscriptions. 


(17) Analysis of financial statement for the last nine months of 1930 shows as 


follows: 


Income and 


Liquid Assets 


Disbursement 


and Liabilities 


Receipts $26,253.19 
Accounts Receivable Dec. 31 2,468 .93 
Cash, Dec. 31 2,480 .89 
Bonds, etc. 10,719.84 
Disbursements $32,343 .32 
Accounts Payable Dec. 31 7,747 .22 
Prepaid Dues 6,989 .07 
Prepaid Subscriptions 1,332.16 
Gross Loss 6,488 .92 
$48,411.77 $48,411.77 
The net loss in 1930 was $4,984.31. 
1930 Allocated Expenditures (General) 

Office rental ('/:) $ 540.00 
Postage 1,385.29 
Salaries 

R. C. Purdy ('/2) $3,000 . 00 

L. G. Stock (all) 1,470.00 

M. E. Eckardt (all) 1,050.00 

Extra 929.75 6,449.75 
Traveling expense 480 .64 
Committee expense 15.80 
Division expense (gross) 778.21 
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President’s office expense 
Secretary’s office expense 
Miscellaneous 


1930 Allocated Expenditures (Journal) 


Salaries 
R. C. Purdy ('/2) 
E. C. Van Schoick (all) 
L. P. Turner (all) 
M. J. Radcliffe (all) 


Office rental (1/2) 
Editor’s office expense 
Printing charges 
Abstractors paid 
Reprints (net) 


1930 Advertising income (net) 


1930 Net cost of publication 


$3,000 .00 
3,000 .00 
1,180.00 
1,130.00 


14.00 
2,366.81 
144.25 


$12,174.75 


$ 8,310.00 


540.00 
1,837 .30 
22,962 .39 
2,575.44 
657 .43 


$36,882 . 56 


15,077 . 16 


$21,805.40 


1931 Allocated Expenditures for 4 Months (General) 


Office rental (1/-) 

Postage 

Salaries 
R. C. Purdy (!/2) 
L. G. Stock (all) 
M. E. Eckardt (all) 
Extra 


Traveling expense 
Secretary’s office expense 
Committee expense 
Division expense (gross) 
Century of Progress 
Fellow dues (gross) 


$ 180.00 
495.93 


570.18 
46 .62 
466 .96 
485.80 
162.00 


$4,514.74 


1931 Allocated Expenditures for 4 Months (Journal) 


Salaries 
R. C. Purdy (!/2) 
E. C. Van Schoick (all) 
L. P. Turner (all) 
M. J. Radcliffe (all) 


Office rental (1/2) 
Editor’s office expense 
Printing charges 
Abstractors paid 
Reprints (net) 


1931 Advertising income (net) 


1931 Net cost of publication 


$1,000.00 
1,000 .00 


400.00 
380.00 


$10,957 .64 
3,845.65 


$7,111.99 


|| 

$1,000.00 

500.00 

360.00 
247 .25 2,107.25 

180.00 

5€4.78 
6,337 .22 
686.81 
408.83 
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If We Were to Publish All Program Papers Now in Office 


Number of papers in manuscript not counting dis- 
cussions 

Pages in April Journal 

Pages in May Journal 

Preprint pages not yet scheduled 

Estimated Journal pages required to print papers 
yet in manuscript including cuts 


Cost to print manuscript now in office @ $7.23 per 


page 

Cost of pages in type (April, May, June) 

Abstracts, average 84 pages per month @ $7.23 
per page for 9 months 

Bulletin, average 30 pages per month @ $7.23 per 
page for 9 months 


Estimated Printing Costs of Available Manuscript 
1931 Index, 200 pages @ $7.23 per page 


Overhead costs if all program papers in office were 
printed, plus the normal monthly pages of 
Abstracts and Bulletin—943 & 753 & 270 & 
200 = 2166 pages @ $5.16 per page overhead 


Total Cost to Print All Papers Now in Office, Plus 
Abstracts and Index 
Less net 9 months advertising @ $900.00 per month 


115 
60 
94 
31 


758 


043 
$ 6,817.89 
1,337.55 
5,465.88 
1,952.10 


$17,593 .42 
1,446 .00 


$19,039 .42 
11,176.56 
$30,215.98 


8,100.00 
$22,115.98 


Should all available papers now in the office be published, and the same number of 
pages of Abstracts per month be continued as in the past; and should the Secretarial 
Office Expense per month be maintained as during 1930 and during the first four months 
of 1931, the total expenditures would come within the total estimated expenditures 


given on page 161. 


The extra publications hereinafter described cannot be published unless more than 
the estimated income for the next nine months is realized. 
(18) Decreased Incomes: 


(a) Last year, and so far in 1931, the Society has suffered decreased income from 


advertising. The monthly average was 30 pages 
So far this year, it has averaged 20 pages, but has now slipped down to 18 pages. 


is a loss of 12 pages. (12 X 40 = $480.00 per month shrinkage in income.) 


Last year, it averaged 28 pages. 


This 


(b) The Society has suffered a larger loss of members due to the times and un- 


employment. 


(c) There is a decrease in student members. 
(d) Subscriptions have decreased as have the sales of bibliographies. 


(19) Increase in Demands: 


(a) Ceramic Abstracts: 
A total of 398 pages of Ceramic Abstracts has been published through the May issue 


for 1931. 


During the corresponding period for 1930, the total was 396 pages. 


This increase is remarkable because not only has every effort possible been made to 
cut the Abstracts more closely than ever before, but more rigid selection has been ob- 


served. 


(1) 
(2) 
(3) 
(4) 
(5) 
(7) 
(8) 
(9) 
: 
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In addition, as a saving, the author index which was published each month was 
eliminated beginning with the May issue. This was always more than two pages of type. 

In 1930, full abstracts of the Meeting papers were taken from the Toronto program 
and published in the March issue. These abstracts were eliminated this year, and 
even with papers published in our Journal, the title and reference only are being given. 

This increase means that more journals are being covered and more ceramic abstracts 
are being given to our members in 1931 than in 1930. 

Approximately 680 abstracts will be published in the June Abstracts and the same 
close editing of each one of these abstracts has been observed as mentioned above. 
(This number of abstracts will make up about 95 pages.) 

When reviewing the manner of editing abstracts, the Executive Committee were 
shown the manner in which duplicates were avoided by checking against cards for the 
past two and the current years by author, subject, and journal. 

They also saw the large number of abstracts submitted for use in June that were 
rejected and marked ‘“‘not use,’’ and the many abstracts which had been boiled down 
editorially. 

In answer to questions, the Committee was assured that (1) the American and 
British patents were abstracted up to date of mailing copy to the printer (20th of second 
month preceding month of issue!). 

Abstracts of American Chemical Society, the several metallurgical societies, and 
all foreign ceramic societies are checked for abstracts not in ourown. The total number 
of abstracts found in Chemical Abstracts this past month that were not covered by our 
own abstractors was six. Two were found in the English Ceramic Abstracts and not 
more than ten in all other abstracts available. The Abstracts published by other 
agencies are checked immediately on receipt. Ours has the most thorough and exten- 
sive coverage of the literature of interest to ceramists. 

(6) The Journal of Original Papers: 

The number and value of papers submitted by the members for publication have 
increased annually. These are being edited more closely (1) to reduce their statements 
to essentials, (2) to eliminate material previously published, and (3) to reduce illustra- 
tions to minimum. 

The papers from the Glass and Refractories Divisions are reviewed by the Editorial 
Committees of those respective Divisions. Papers from the other Divisions are reviewed 
by the Division Chairman of Committee on Papers and Program. 

Thirty original papers have been published in the Journal for 1931 through the May 
issue, with a total of 418 pages. The total pages through the May issue of the Journal 
for 1930 was 368. 

(c). The Subject Index: 

The index for the Journal and Abstracts is kept up to date. This is being done this 
year by the regular staff currently and will save the $850 paid last year to have the 
index made outside and will save also the wages of extra help in November and December 
which heretofore has been required to put the index in shape for printing. 

Our index is accurate and thorough. It has been praised highly by several of those 
who have made indexes and by several who use them. This service should not be 
curtailed. 

(d) Extra Publications 

The Executive Committee was shown: 
(1) A Bibliography of Bibliographies of interest to ceramists which is in galley 
proof, but the publication of which has been withheld because of expense. 
(2) A Ceramic Book List. This is in galley proof, but has been greatly added 


to and will have to be rearranged. This is a task that will take a large 
amount of time and will be costly to reset and print. 
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(3) Ceramic Calculations by J. T. Robson. This consists of 343 pages of 
manuscript. It should be printed. The printing and distribution costs 
will be off-set some by sales. It would cost at least $1700 to print and 
distribute. 

(4) Collective Index (first ten volumes of Journal). This would be of great 
aid to those who study the literature. The index would have to be made 
from the original to secure conformity in style and thoroughness. The 
existing indexes could not be used. 


These extra publications are of general interest. We could hardly expect firms to 
underwrite their publication as was done in the case of the Refractories and Enamel 
Bibliographies. Their cost of publication will have to be met from the general fund. 

(20) Committee and Local Section Activities: 

For three years now, the Society has not had the funds nor your Secretary the 
time to keep these productive agencies activated as they should to keep the Socrety 
growing apace with the growing calls for such service. We need to employ a full-time 
editor to free the Secretary for these organization tasks. 

(21) Office Staff: 

The office staff consists of two (2) on secretarial and three (3) on editorial, and 
part time of one (1) on correspondence. The secretarial and editorial work could not 
be done with fewer persons; it is a wonder to those who know the tedious details of 
such work how so much is accomplished by so small a staff. 

(22) The Secretarial Staff is “‘watching the corners” for possible savings. This 
should be reflected in monthly statements for April and succeeding months. 

The Editorial Staff has inaugurated several economies. Already the “School 
Directory” and the “Abstract Author Index’’ have been eliminated. We will omit the 
“Journal List” in the December number. The closer editing of the Abstracts is re- 
flected in the April, more so in the May Journal, and greatly more in the June. 


TABLEWARE DESIGN RESEARCH AT OHIO STATE UNIVERSITY 


A Report of Progress and an Outline of the Proposed Program 


(A) Origin and The General Education Board (Rockefeller Foundation), believing 
Purpose of the that a study of tableware design and marketing problems would be 
Project of value to the industry, has financed an intensive study for a two- 
year period. This fellowship was placed under the general supervision 
of the Ceramic Art Department of Ohio State University to be operated with close 
advisory contact with producers and buyers, and with experts in industrial art. 
The securing of this grant was largely due to the vision and enthusiasm of Edmund 
de Forest Curtis then Chairman of the Art Division, AMERICAN CERAMIC SOCIETY. 
Charles R. Richards, then Director of the Division of Industrial Art, General Edu- 
cation Board, February 10, 1930, made the following announcement: 


Dear Mr. Curtis: 

I am glad to report that the Executive Committee this morning approved an ap- 
propriation of $8000 for a grant of $4000 per annum to Ohio State University for a 
period of two years, beginning July 1, 1930, or as much thereof as may be needed, for 
the creation of a scholarship in ceramic design applied to tableware, together with 
provision for research as to technical and market requirements. ... . I sincerely hope 
that the administration of this grant will be such as to win the respect and confidence 
of the ceramic industry and lead to continued support of this or similar undertakings. 
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(B) Selection of Obviously the first step was the selection of a suitable man to under- 
take the study as a special research fellow in the University. An 
outline of the project was broadcast with a request for nominations 
of especially talented young designers fitted for the work. Paul Bogatay of Cleveland 
was employed. 

Mr. Bogatay is a 1928 graduate of the Cleveland School of Art. At three different 

times he has held scholarships at the Louis Tiffany Foundation at Oyster Bay, Long 
Island, an institution which accepts only selected students of marked ability. 
(C) Preliminary The first five months of Mr. Bogatay’s service was devoted to ob- 
Investigation taining a definite picture of his problem, studying the types of 
and Study ware, consulting buyers and stylists regarding present trends in 
tableware design, observing processes in the forming and decorating 
shops, and getting the viewpoints of experienced men. These visits were alternated 
with periods of work at the University where he made many sketches and drawings of 
shapes and decorations of various types. 

For a short period John C. Wheatley, an expert ceramic decorator, was employed to 
give professional instruction in the application of decoration. With him, Mr. Bogatay 
worked out an interesting series of plate designs directly on the ware, developing a 
somewhat unusual design technique whick gives promise of being pleasing and practical 
when translated in decalcomania or underglaze print patterns. Certain of these designs 
are now being proofed. 

Mr. Bogatay attended the Annual Pottery and Glass Show to obtain a composite 
view of the present market offerings and make contacts with representative men in the 
industry. He also studied with Frederick H. Rhead on shape construction and applied 
decoration. 

This brief outline of Mr. Bogatay’s activities indicates that the first five months were 
directed to acquiring a picture of his problem. 
(D) Outline of Two sessions of the Art Division, AMERICAN CERAMIC SocrlETY 
Program Meeting, were devoted to this problem. The following report pre- 
sents a part of the discussion of the proposed program. 


a Designer 


Discussion of the General Education Board Program of Research of Tableware Design 


WALTER P. SuTeER (Chairman of Art Division): A Special Committee was appointed 
to discuss and analyze the proposed outline of the General Education Board tableware 
study. The Committee consisting of Arthur E. Baggs, Chairman, Theodore Lenchner, 
Paul E. Cox, Charles Leigh Sebring, and F. H. Rhead, arrived at a program of seven 
points: 


(1) Blue prints of standard tableware shapes, round and square. 

(2) Survey of tableware industry covering syndicate, premium, department store, and 
special ware, both domestic and foreign. Comparative discussion of this ware. 

(3) Studies on shape construction (preliminary studies to be confined to 7-inch plates 
and teas). 


(a) Plain shapes . 
(6) Broken-edge shapes (Gadroon type, etc.) 
(c) Verge treatments 

(d) Modeled shapes 


3} Study of color and textures (colored glazes and bodies adaptable to plain shapes). 

(5) Study of over- and under-glaze decalcomania decorations for syndicate ware, 
department store products, and special ware. 

(6) Over- and under-glaze printing. 

(7) Other decorative processes. 
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I. Blue Print of Shapes 


F. H. Rueap: If we give the manufacturers a set of blue prints of the actual size 
of the main items it will be of great assistance when they are designing a new shape. 
We could present one set of blue prints of a typical round shape of good proportions and 
style. It can be an ideal shape. As the square shape will continue to be used for a 
number of years, and as the construction measurements are altogether different, we in- 
cluded that in the program. 

C. F. Bryns: This evidently means a circulation of the drawings. Otherwise, blue 
prints would not be made. Then there comes the question: Is any manufacturer to 
be permitted to adopt these blue-print shape designs? Are they simply to represent a 
general design which the potter might follow? 

F.H. Ruweap: The idea is to give tableware manufacturers, in blue-print drawings, 
an exact composition of a dinnerware outlay. This would serve as a basis for discussion 
when making a new shape and would show how to define specifications just as is required 
when constructing a building. 

We need not be concerned about copying. The University may work out an ideal 
shape, but most manufacturers are going to have shapes that can be identified as their 
own. They will know that these blue prints have been distributed generally. Even 
should they be copied, what of it? 

R. Guy Cowan: The main reason for blue prints is to present a workmanlike way of 
going at the problem rather than attempting to develop shapes. 

Ricuarp F. Bacu: Without cross-sections the proposed blue prints will be useless, 
because in no other way can contour of shapes be shown. 

A. E.Baccs: As an introduction to the study of shape construction the preparation 
of such a series of blue prints could well be included in this program, although it is essen- 
tially mechanical rather than artistic. It would be of value tothe industry. The stand- 
ardization of shapes is not at all the purpose of the undertaking. It is merely to provide 
the manufacturer with a series of drawings of the typical units of a dinner set made with 
carefully worked out cross-sections which are mechanically sound. 

Cross-sections would bear a lot of research. Some work is being done on it. I hope 
that when the blue prints are issued there may be some abstract made of the research 
that has been done on cross-sections. 

C. F. Bryns: Mr. Chairman, I move the adoption of the first point. (The motion 
was seconded, put to a vote, and carried.) 


Il. Survey of Industry 


F.H. Rueap: There is a question of how far this study should include hotel ware. 

It is quite necessary to compile a history of tableware, i.e., where it is manufactured 
and a classification of types. The shape and design studies will be based on particular 
needs. 

C. F. Binns: Do you think there is any essential difference between syndicate ware 
and premium ware as to the style of treatment? The syndicate ware obviously is bought 
because it looks well and premium ware is not. 

F.H. Rueap: The shapes, of course, are advertised. The public knows what it is 
getting. Much attention has been paid to the design and decoration of premium ware. 
One company has employed a stylist to develop its design and decoration. 

C. F. Bruns: Does this mean that the survey is to classify different ware as to its 
output possibilities; that is, does it mean that certain groups or qualities are applicable 
to syndicate and premium ware, certain other groups to department store ware, and 
other groups again to hotel ware, and so on? 

F. H. Reap: We cannot begin this development without some background. If 
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we are to work out a tableware development, we have to find out for what market it is 
intended and we have to know what the manufacturing, creative, and marketing condi- 
tions are. 

This survey will be made for those who are working out this development, and when 
completed there will be no reason why the survey findings should not be published. (The 
motion on point 2 was carried.) 


III. Shape Studies 


F.H.Rueap: The studies in shape construction are to be confined to plates, cups, 
and saucers. These are the first pieces made in a table service; they are the key shapes. 
The shape of the remaining items is generally based on the type of plate and cup and 
saucer. 

The first studies should cover the four general types of shapes in use at the present 
time: (1) plain shapes without any relief work and with unbroken edges, (2) the broken 
edge, such as the old Gadroon type, (3) the verge treatments, and (4) those shapes that 
are partially or entirely modeled. 

The idea is to make working drawings and models, and to make the ware up in what- 
ever bodies are available. 

C. F. Binns: I move the adoption of point No.3. (The motion was seconded, put 
to a vote, and carried.) 

IV. Color and Texture 


W. P. Suter: Point No. 4, a study of color and texture, refers to the use of various 
glazes and bodies. This does not involve compositions. It is simply to be a study of 
colored ware in those shapes included in item 3, finding suitable color glazes for different 
textures and designs, formal and informal sets; taking white or ivory as a background 
and going into the deeper, more subtle colors. It means developing good colors for 
breakfast sets, luncheon sets, etc., combined with shapes and textures best suited for that 
particular purpose. 

C. F. Binns: Would not the development of color glazes be necessarily technical? 

F. H. Rueap: There are many glazes already available. 

It is desired to show in various colors and textures the shapes that are developed in 
these studies. 

Professor Baggs has available a great number of beautiful glazes and textures. It 
is just a question of recommending those colors and textures best suited for each purpose. 

W. P. Suter: This Committee has made a special effort to keep this program open 
and flexible. For instance, in discussing the study of color and texture, it has been sug- 
gested that a study should be made of those colors which are pleasing to the average 
human eye, look well on the table, and stimulate the appetite. The study of color and 
texture would thus have a wider range instead of being limited to technical research only. 

F. H. Rueap: The color problem is important. Manufacturers have to consider 
the practicability of making a colored body or colored glaze, and then decide what color 
to use. 

It would be helpful if a standard of colors most suitable for certain purposes could be 
established. We know that bright pink or black or purple is not suitable for formal table 
service. Certain facts can be found by testing out various shapes and colors. 

There is one important commercial reason for a study of color and texture. In plain 
shapes having no decoration other than the color surface, texture is important. That 
is particularly true in chain-store products. Low-price competition necessitates the least 
costly decoration. Interesting colors and textures on good plain shapes will sell in large 
quantities with profit. A 7-inch plate must be so made that at a retail of 10¢ there is a 
reasonable profit to both the manufacturer and retailer. That is a difficult thing to do. 
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The only colors now made are harsh greens and yellows, very unpleasant surfaces, and 
not at all decorative colors. They were accepted only because there was a demand for 
colors. The manufacturers always working along lines of least resistance made yellow. 
It was comparatively easy to make and would sell. Green was the next easiest to manu- 
facture; pink the next. The quality of the green or yellow or pink was not considered, 
it being a question of what color could most easily be made. 

If anything about standard products is not fundamentally sound, there will be a 
revolt against it. The manufacturer thinks it is a change in fashion, but it is not. 
People see so much of a certain glaze that they tire of it; they want to find something 
new. They may find something else with just as good a texture and design. What we 
want to find is something that is fundamentally sound, both in regard to color and shape. 

Point 4 was accepted. 


V. Decorations 


Point 5 is a study of over- and under-glaze decalcomania decorations for syndicate 
ware, department store products, and special ware. 

F. H. Rweap: Examples will be developed. Decalcomania concerns will proof 
the designs developed. The connection between the designer and the decalcomania 
artist is very important. The decalcomania designers have developed their own tech- 
nique. The full possibilities of decalcomania have not been developed. This program 
would not be complete if decalcomania were not included. There should also be studies 
in color. 

The decalcomania people are willing to co4perate because they realize the importance 
of this movement. They know that styles are changing and they also recognize that 
there are competing processes which have already seriously affected them. There will 
not be any difficulty about having newly-created designs introduced, and the school 
can apply these in the way they want them applied. 

RICHARD F. Bacu: It would seem that No. 5 would be valuable only if worked out 
by the decalcomania people themselves, in their own studios and by the means that are 
known to them. The University in that case would be serving as a central bureau for 
coérdinating the efforts rather than as a source of the designs. Otherwise, you will have 
no weapon against the existing, shall we say, ‘‘unmoral’’ practices Which now operate as 
serious handicaps to originality of design. 

F. H. RHEAD: We should recognize that the full possibilities of decalcomania have 
not been developed and that the process is capable of high finish. Whether the crayon 
type of design or crude brush type is commendable does not matter. It is a commercial 
process the full possibilities of which artists should develop. 

Point No. 5 was accepted. 

VI. Printing 

F.H. RuHEAD: Point 6 is over- and under-glaze printing. It is now being used more 
generally. It covers the same conditions as point 5. I do not think it needs any expla- 
nation except commercially. When the roller press is used the printing is much more 
expensive than the decalcomania process. For that reason printed ware is practically 
excluded from syndicate stores. 

It is possible to print from a flat plate. It is difficult to etch on a roller press, that is, 
to get the right quality of etching on a curve. The only possibility is to etch the plate 
while it is perfectly flat and then have it bent to conform with the roller. That is difficult 
without causing distortion. But there is great possibility in flat printing. The cost is 
not prohibitive. 

C. F. Bryns: Is the copper plate so much more expensive even without filling in? 


170 ACTIVITIES OF THE SOCIETY 


F.H.RuHeap: Yes, the actual printing in only one color is more expensive, which is 
due partly to the fact that there are very few skilful printers. This point, however, 
covers the same general field as No. 5. 

W. P. Suter: Points 5, 6, and 7 come under the same correlation. 

F.H. Rueap: There are any number of processes, both mechanical and otherwise, 
being developed: the stencil process and automatic spraying devices. 

This program largely evolves around semivitreous ware, but vitrified china will 
certainly be included. This high-cost ware requires that many decorative methods be 
considered. This program should not be made involved so we simply added them as a 
group to be included as the study developed. We will include the lusters and tin enam- 
els. 

There is nothing in this study that would exclude the industry from working out any 
developments for themselves and submitting them to the University. If certain plants 
were interested in studying some particular decorative process and submitted the result 
of their findings to the University, it would be proper for them to include that in 
their study, because this eventually will be organization work, not individual work. 

W.P. Suter: Are there any suggestions in regard to this program? 

C F. Bruns: I move the adoption of the program. 

The motion was seconded and carried. 


Vil. Style Interpretation 

RICHARD F. Bacu: There are two points that I would like to make. The way this 
program is presented to the manufacturer can either make or break it. It can be easily 
broken by having the wrong word said at the right time, or the opposite. Manufactur- 
ers, as everybody knows, with all due respect to those present, are “‘cagey” about their 
products. There are certain firms that will make researches of their own and, in a way, 
pool them with the researches made by other laboratories to the benefit of every one. 
But most do exactly the opposite, and get away with what they can. 

But whether or not manufacturers foster this study and research, competition will 
remain the basis for success or failure in business. If this is put the right way to the 
manufacturers, it will result in the combining of interests which will, in turn, bring with 
it a continuing study, so that you have not only this two-year program plus whatever 
little you can eke out by means of a temporary cash support from certain manufacturers 
who are interested now, but you will have a continuing effort which will in the end result, 
let us hope, in an endowment, so that this research bureau at Ohio State will go on in- 
definitely into the future and become a central point of influence for the whole ceramic 
industry. 

It is certainly high time that the ceramic industries had such a nerve center, and this 
is a chance to establish an influence of the right kind, based upon a coéperative under- 
taking, with findings available to everybody at little or no cost, once a reasonable under- 
writing has been assured. 

I can visualize the time when the effectiveness of this kind of work has been proved 
and some interested organization has seen its merit to the extent of endowing it, so there- 
after you will have an appropriation and no worries, or, let us say, a small appropriation 
and few worries; at least, something to continue with. 

This kind of thing has been done so often in one way or another as a finished job. It 
has come out in book form, gone on the shelves, and that has been the end of it. I re- 
member a study of the ceramic industry that was made ten or fifteen years ago. It was 
done under government auspices. Probably a few of you remember some of the rather 
disquieting things discovered as to working conditions and other things in the ceramic 
industry. No doubt some of those things have been rectified, but the book went on 
the shelf and no more was heard of it. That is what will happen to this study also unless 
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there is some continuing influence. Again, I say, the way it is presented to the manufac- 
turers will assure its continuance. 

The other point was this: The element of style has been hinted at by a number of 
people. I contrast this with design. Some time ago a large manufacturer in the table- 
ware field told me that his first source of design was the competitors’ products. Of 
course, every one knew that before. The first thing to find out is what sells. Unfor- 
tunately, it is chiefly style that sells, rather than design. You all know the classic Blue 
Bird pattern, for example, which has been in every one’s line; and I can think of a pattern 
I saw in one department store, in three copies from three foreign countries, being sold 
simultaneously at three different prices. There was no question as to the source of the 
design. In the case of this particular design, the matter was taken to the American 
courts but the American originator had no redress. 


Design Piracy 


Design piracy is a factor worth more than passing consideration. The Vestal Bill 
was designed to correct that, but it has been so mutilated in the process of discussion and 
amendment that I doubt if it will be of any value after it is passed. The House of Repre- 
sentatives has passed it and it is waiting its turn in the Senate, but certain Senators have 
suddenly come to know a great deal about design and, for one reason or another, they 
have lopped off or added to that bill in such a way that when it comes out it may or may 
not protect the ceramic industry or any other industry. It seems to be planned now, 
for instance,.to have it protect millinery and footwear but not costume. Metal work is 
protected, likewise furniture, but textiles are not. If we ever get this bill on the statute 
books we shall have to fight it out in the courts and the bill, with its ultimate amend- 
ments, will be about as effective as the Volstead law is now and equally conducive to 
honest practice.! 

The real point at issue in the proposed legislation is not, as many seem to think, the 
protection of the design. It is the protection of style, the business asset. The competi- 
tive element in the work of industry, ceramic or otherwise, upon which manufacturers 
and retailers bank is not by any means the design quality. Design, that delightful 
thing you and I like so much and which has made the objects of the past so desirable that 
they have been preserved throughout the centuries for us to admire in museums, is called 
style in the trade. There is your real issue. The element of style cannot be ignored 
in any discussion of design. Whatever you establish about design must have either that 
amendment or corollary (or really, the tail on the dog ) of style. It is a fact that there 
are many things manufactured which are this year’s style in the ceramic industry as well 
as in the costume industry, though the changes are rung less frequently. 

You have, furthermore, the serious obstacle in any study or discussion of style that 
the element of cost in the production of a style in ceramics is so great in proportion to 
the design progress that results from it, that the former, which is the basis for ‘‘selling 
talk”’ is bound to get the greater attention. 

In any study presented for the manufacturer’s attention the word style will have to 
play its part and the whole program will have to be presented to him in such a way that 
he will understand that you are interested in his style interpretation of design. 

Mrs. VioLA WARRIN: In case of better decorations which require hand work, 
would any of the ceramic courses prepare the young American to start and continue doing 
that kind of work? Nearly all of that kind of work is done by the Europeans. I think 
most of the decorators in our American potteries are the old Europeans. 


1 Shortly after this meeting the Vestal Bill (HR11852, July 3, 1931) was placed on 
the preferred calendar of the Senate, but it could not be brought up due to a filibuster 
designed to frustrate certain other legislation. 
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The young American temperament is not satisfied to sit month after month and do 
the same thing on dozens after dozens of plates. I do not think any training is going to 
instill that into his temperament. I wonder, when the old decorators pass out, who will 
take their places. 

IX. Tableware Survey 

W. P. Suter: Coming back for just a moment to point No. 2 of this discussion, 
Mr. Bach suggested that this should perhaps come from the outside, not from the 
University. As Mr. Curtis mentioned, he was in touch with Professor Craig and has 
received the following telegram: 

Regret your letter not received until today. We are very interested in your plans 
and believe we can make great contribution to them in terms of trade acceptance of 
designs and public appreciation. Can you stop here on your way home? 

I suggest we ask Mr. Curtis to look into the matter and keep the interest alive which 
has been shown by Professor Craig. 

RicHARD F. Bacu: The Research Bureau for Retail Training is an organization 
established by a group of department stores for their own safeguard to make researches 
into style and to establish them on the basis of sales facts. While the information is 
supposed to be of value to the members of the organization that established the Bureau, 
it is frequently available to others as well. 

The Bureau operates under the impartial auspices of the University of Pittsburgh. 
Only a limited number of students are admitted; they are persons whose value has been 
tested in the stores that are members of the organization which established the Bureau. 

The reason for suggesting this Bureau as a coéperating unit in your scheme was 
simply that you would have an organization of expefts to count upon, persons accus- 
tomed to dealing with the public, who know merchandise and who see it only as sellers, 
not as producers. That would be of particular value to you, Since manufacturers must 
have an eye to sales preferences, design improvement must take place largely along 
that line. 

A. E. Baccs: I move that Mr. Curtis be asked to represent the Art Division in an 
interview with Professor Craig on this subject. I am sure it will be of great value to us. 
As Mr. Rhead said, my face did get longer and longer as various things were outlined 
yesterday, because it is an impossible program to be carried out with our present re- 
sources in a short period of time. But by doing several of these things at the same time, 
a great deal can be accomplished and an organization such as this which has been de- 
scribed could handle the matter of market survey much better than we could. I think 
such a contact would be most helpful. 


X. Resolutions of Appreciation 


C. F. Binns: I want to offer this resolution, Mr. Chairman: The Art Division of 
the AMERICAN CERAMIC Society places on record its appreciation of the action of the 
General Education Board in fostering a study of tableware at Ohio State University 
and pledges its cordial support to Arthur E. Baggs and coworkers in this endeavor. 

The resolution was seconded, put to a vote, arid carried. 


XI. Publicity Policy Proposed by the University 


The general policy of the Ohio State University in regard to the issuing results of the 
Tableware Design Research is clearly stated in the following letter from President 
Rightmire: 

My dear Professor Baggs: 


I wish to present to you the following statement of University policy in reference 
to this matter. 
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Two factors support a policy of entire publicity in reference to this fellowship, 
namely, first the source of funds; no particular industrial organization has made this 
contribution or has been concerned in it, and the money comes from a Board which 
stands aside from commercial attachments and gives its money in support of general 
science or progress in the particular fields which are of general interest. This Board 
is unattached and unprejudiced and unbiased, and its funds are given for purposes 
which can also be so described. Second, the University is an educational institution 
supported by the public and its activities are, therefore, in the interests of the public 
and should be brought to the notice of the public in appropriate ways. In reference 
to this fellowship, therefore, the results of the study carried on under it are for public 
information and use. 

Therefore, a reasonable program of publicity is indicated in this fellowship and 
since some progress toward the creation of new designs for tableware has been made, 
the point has been reached where a declaration of policy should be made on the part 
of the University. Accordingly, the University policy will be to give complete informa- 
tion to the public through appropriate publicity activities, and these may be journals 
or bulletins, or other effective agencies where the publicity can be given in a complete 
and attractive manner. This policy will result in general information which various 
industrial organizations or individuals may use as they deem best; this plan comports 
entirely with the University dignity and purposes, and accomplishes what the General 
Education Board had in mind in endowing the fellowship. 

You are to be a representative in Cleveland next week and this statement of policy 
will be of some use to you, perhaps, in talking with representatives of the ceramic 
industry, since the statement you make will be the University’s official statement which 
passes the question out of the realm of things to be discussed. 

With personal regards, 

Sincerely, 
George W. Rightmire, President 


It is proposed to issue bulletins from the University to all manufacturers of table- 
ware and to buyers and others who are interested in the work. These bulletins will 
report the findings of the study and will make available to all such results as may be 
worked out in the various fields covered by the program. This present report and an- 
nouncement is the first of these communications from the University. It will be fol- 
lowed by the first series of working drawings for typical round dinnerware service shapes 
as outlined in the program. At intervals, as the work progresses, reports will be sent 
out presenting the various steps in the study. 

To realize its greatest possibilities this project must be carried on in close coépera- 
tion with the industry. All those interested will always be welcomed in consultation at 
the University and their suggestions and comments will be gladly received. 


DESIRABLE TARIFF REVISION pote ye ORIGINAL WORKS OF ART 
IN GLASS! 


By ALEXANDER SILVERMAN 
I. Introduction 


Numerous original and other works of modern art in glass are imported annually 
into the United States by museums and other institutions under a duty-free exhibition 
bond which guarantees permanent exhibition to the public by the institution and the 
payment of duty and penalties to the United States Government for a violation of the 
agreement signed by the institution when the articles are released by the United States 
Customs officials. This arrangement fully cares for such institutions. 


1 Presented at the Annual Meeting, AMERICAN Ceramic Socrety, Cleveland, Ohio, 
February, 1931 (Glass Division). 
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Art dealers and private individuals have occasion to import original works of modern 
art either for sale, private collections, or ornamentation in the home. Antiques are 
already covered in the tariff which permits of the duty-free importation of any article 
that is over 100 years old. The writer, therefore, confines his recommendations re- 
garding a revision of tariff to modern works of art, 7.e., to articles made within the 
past 100 years. 

Il. Tariff Act of 1930 


In the Tariff Act of 1930, paragraph 1807 under “Title II, Free List” reads as 
follows: 


Par. 1807. Original paintings in oil, mineral, water, or other colors, pastels, original 
drawings and sketches in pen, ink, pencil, or water colors, artists’ proof etchings un- 
bound, and engravings and woodcuts unbound, original sculptures or statuary, in- 
cluding not more than two replicas or reproductions of the same; but the terms “‘sculp- 
ture’ and “statuary” as used in this paragraph shall be understood to include profes- 
sional productions of sculptors only, whether in round or in relief, in bronze, marble, 
stone, terra cotta, ivory, wood, or metal, or whether cut, carved, or otherwise wrought 
by hand from the solid block or mass of marble, stone, or alabaster, or from metal, or 
cast in bronze or other metal or substance, or from wax or plaster, made as the pro- 
fessional productions of sculptors only; and the words “‘painting,”’ “drawing,” ‘“‘sketch,”’ 
“sculpture,” and ‘‘statuary”’ as used in this paragraph shall not be understood to include 
any articles of utility or for industrial use, nor such as are made wholly or in part by 
stenciling or any other mechanical process; and the words “etchings,”’ ‘“‘engravings,”’ 
and ‘‘woodcuts” as used in this paragraph shall be understood to include only such as 
are printed by hand from plates or blocks etched or engraved with hand tools and not 
such as are printed from plates or blucks etched or engraved by photochemical or other 
mechanical processes. 


Ill. Recommendations 


Paragraph 1547 of the Tariff Act of 1930 under ‘Schedule 15, Sundries” reads as 
follows: 

Par. 1547. (a) Works of art, including (1) paintings in oil or water colors, pastels, 
pen and ink drawings, and copies, replicas, or reproductions of any of the same, (2) 
statuary, sculptures, or copies, replicas, or reproductions thereof, valued at not less 
than $2.50, and (8) etchings and engravings, all the foregoing, not specially provided 
for, 20% ad valorem. 

(b) Paintings in oil, mineral, water, or other colors, pastels, and drawings and 
sketches in pen and ink, pencil, or water color, any of the foregoing (whether or not 
works of art) suitable as designs for use in the manufacture of textiles, floor coverings, 
wall paper, or wall coverings, 20% ad valorem. 


It will be observed that this paragraph provides for a 20% ad valorem duty. This 
has been applied occasionally to original works of art in the glass field which have 
been imported. In Abstract No. 47,325,2 G. A. Waite rendered the decision that 
sculptures produced by the French artist, Gallé, by means of steel tools on glass which 
is still soft may be classified as works of art and taxed at 15% ad valorem instead of 
being subject to the normal duty of 45%. This was in 1924. The decision would 
today place such articles under paragraph 1547, already cited. 

Under Treasury Decision 43,929 paragraph 2, applying to original paintings on 
vases, reads: 

Vitrified ware in the form of vases, ornamental in character, and not articles of 
utility, the productions of professional artists, upon which are original paintings in 
mineral by the artists themselves, are to be regarded for tariff purposes as original 


paintings in mineral and are so classifiable under the free-list provision of paragraph 
1704, Tariff Act of 1922. 


2 Treasury Decisions, Vol. 45, p. 974 (1924). 
3 Ibid., Vol. 57, p. 466 (1930). 
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This decision would cover original paintings in mineral colors or enamels on glass 
by such artists as the Frenchman, Marcel Goupy, and others whose original works of 
art have been taxed at 20% ad valorem during the current year. 

The writer clearly has in mind that artistic glass is produced in America and that 
where articles which are to be imported are in competition with products of American 
manufacture, an adequate protective tariff should be in force. This type of produc- 
tion is, however, limited to a very few American factories which would not suffer through 
the duty-free importation of articles of the type listed in the eleven numbered para- 
graphs of recommendation to follow. For articles included in these eleven paragraphs 
which are not in conflict with similar articles produced in America, the writer recom- 
mends that the Glass Division of the AMERICAN CERAMIC SocIETY pass the following 
resolution, ask for its approval by the Board of Trustees of the AMERICAN CERAMIC 
Society, and then submit same to the Commissioner of Customs, Washington, D. C., 
for legislation or for transmission to the individual or individuals, committee or com- 
mittees, legislative body or bodies, by whom such a revision is properly considered and 
recommended for legislative action. 


Therefore, be it resolved that the AMERICAN CERAMIC SOCIETY recommend to the 
Commissioner of Customs or properly authorized parties selected by him that 


(1) Original oil or mineral paintings on plain, mottled, or cased glass whether 
unfired or fired 

(2) Original enamels on plain, mottled, or cased glass whether applied and fired 
for normal enamel effects or enamels which have penetrated the glass for the 
production of two-tone effects, smooth or rough; or underglaze paintings or 
enamels, viz., those which have been applied to the glass, fired in, and then 
coated with a subsequently applied coat of transparent enamel 
Original design on plain, mottled, or cased glass made with instruments harder 
than the glass itself, e g., the diamond point, tungsten carbide, etc. 

Original etchings on plain, mottled, or cased glass whether produced with 
acids alone or by these in combination with painting, engraving, enameling, 
sculpturing, etc. 

Original sculptures whether produced by tooling a mass of plain, mottled, or 
cased glass, cold or hot, or by producing a model of some other material from 
which a mold is prepared in which an original and not more than two replicas 
or reproductions are produced 

Artistic designs produced on glass, plain, mottled, or cased, by applying small 
bits of colored glass to the hot gather and rewarming or firing to firmly affix 
the design to the glass object 

Artistic designs produced by laying small bits of glass on a refractory mass, 
melting the design in a furnace and gathering it on a hot bubble or other mass 
of glass, subsequently warming-in or firing the mass so that the design be- 
comes firmly affixed 

(8) Artistic models or masses of glass which shall be imbedded in other glass by 
subsequent dipping or rolling in the other glass. This paragraph refers to 
artistic cores in candlesticks, etc. 

(9) The artistic laying together of small bits of glass rod, plain or multicolored, 
for the production of unusual millefiori effects or the production of exception- 
ally artistic designs in laticino 

(10) Original engravings on plain, mottled, or cased glass whether produced alone 
or in combination with effects described in the preceding paragraphs 

(11) Artistic effects produced with transparent enamels or soft glasses which are 
melted into the interstices in filigree or perforated metal objects 


be included under Paragraph 1807 of the Tariff Act of 1930 or a related or separate 
paragraph in modification of the act, or for inclusion in the Tariff Act of 1931 or such 
subsequent legislation as may be enacted at the time when final consideration is given 
to these recommendations. 


It is, of course, understood that if favorable legislation is enacted concerning the 
above recommendations, it shall apply only to original works of art concerning each 
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of which an affidavit is provided by the artist who produced them, which affidavit shall 
have been duly attested by a United States consular agent in the country in which the 
article was produced. This together with an authenticated bill of sale shall be furnished 
to the United States appraisers for each article whose importation is requested under 
the free list. 


UNIVERSITY OF PITTSBURGH 
PITTSBURGH, Pa. 


It was agreed by the Glass Division at the February 24 session that this was a de- 
sirable activity and that the AMERICAN Ceramic Society should proceed to take all 
necessary steps to obtain such legislation. On motion Dr. Silverman was appointed 
Chairman of the Committee to take this up with the proper authorities and to attempt 
to get favorable Congressional action at the earliest possible date. 


Signed J. T. LittLeton, Chairman 
February 25, 1931 Glass Division 


MEETING OF THE PERMANENT COMMITTEE ON SIMPLIFICATION OF 
VARIETIES AND SIZES OF VITRIFIED PAVING BRICK! 


The tenth annual revision conference of the Permanent Committee was called to 
order by Chairman Fisk at 10 a.m., April 3, 1931. 

The following members of the Permanent Committee were present and took an active 
part in the deliberations of the conference: 


P. H. Bates, Bureau of Standards, Washington, D. C. 
Col. R. Keith Compton, American Society of Civil Engineers, c/o Dept. of Public Works, 
Richmond, Va. 
George F. Fisk (Chairman), American Society for Municipal Improvements, Municipal 
Bldg., Buffalo, N. Y. 
. R. Lawson, American Society for Testing Materials, Troy, N. Y. 
. W. Renkert, AMERICAN Ceramic Socrety, c/o Metropolitan Paving Brick Co., 
Canton, Ohio. 
. F. Schlesinger, Managing Director, National Paving Brick Manufacturers’ Assn., 
National Press Bldg., Washington, D. C. 
. W. Merrell, American Assn. of Highway Officials, Director of Highways, Columbus, 
Ohio. 
. G. Dayly, Bureau of Public Roads, Departrhent of Agriculture, Washington, D. C. 
(substitute for Capt. P. St. John Wilson). 


Other than committee members who also were in attendance: 


. R. Colwell, Division of Simplified Practice, Bureau of Standards, Washington, D. C. 
. B. Galt, Division of Simplified Practice, Bureau of Standards, Washington, D. C. 
. B. Dunn, National Paving Brick Manufacturers, Assn., National Press Building, 
Washington, D. C. 
Q. A. Campbell, Asst. Chief Engineer, National Paving Brick Mfrs. Assn., Washington, 
& 


Mr. Schlesinger analyzed the report of the vitrified survey for the vitrified paving 
brick industry for the year 1930, made, at the request of the Department of Commerce, 
by the National Paving Brick Manufacturers’ Association. 

Mr. Schlesinger directed attention to the shipments of a 3 x 3°/, x 9-inch paving 
brick, tabulated as “‘unclassified.’’ Its inclusion in this group increased the percentage 
from 4.8 to 19.6. This brick was specified by the Ohio State Department, and the entire 


1 Held at the Department of Commerce, Washington, D. C., April 3, 1931. 
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quantity used in paving construction in that state. The 33'/, million brick of this special 
size decreased the percentage of adherence for the six recognized varieties from 87.8% 
in 1929 to 69.7% in 1930. 

Mr. Renkert explained this situation as being occasioned by a desire on the part of 
the Ohio State Department to utilize a brick of a size, thirty-six of which would cover 
one square yard. He further stated that this brick could be manufactured economically, 
and although it was of nonstandard size, he felt that its continued use in such quantity 
during 1931 was somewhat problematical. 

He further emphasized the fact that at present there is under consideration a new 
type of brick, which will probably supplant the present 3 x 3*/, x 9-inch, with patented 
Dunn lugs, and that the Committee should use discretion in accepting the 3 x 3°/, x 9- 
inch as one of the recognized varieties. 

The new brick, which is at present under consideration, would be somewhat of a 
modification of the former Dunn wire-cut lug brick 3 x 3'/: x 8'/2 inches, the overall 
dimensions being approximately 8'/2 x 4 x 2'/, or 3 inches (depth). 

In view of the possibility of marketing this new size of brick, Prof. Lawson moved 
that (1) as the 3 x 3°/, x 9-inch size had only been in use for a period of one year, (2) 
the State of Ohio being the only consumer, and (3) in view of the comments of Mr. 
Renkert, this special size brick should not be included as one of the recognized standards. 
Mr. Renkert seconded the motion, and it was unanimously carried. 

Attention was then directed to the 3'/: x 4 x 8'/2-inch plain wire-cut brick (vertical 
fiber lugless) which showed a tendency toward a decrease for the years 1928 and 1929, 
and a slight increase during the year 1930. The limited consumption of this size was ex- 
plained by the fact that the depth dimension of 3'/: inches was in process of discontinu- 
ance; the industry being called upon to supply only brick having a depth of 2'/», 3, or 
4 inches. Elimination from the recognized varieties, however, was deferred, owing to 
the fact that it failed to meet the formula of the Committee, which requires that a brick 
should not be eliminated unless it falls below 2'/,% of the total shipments for three con- 
secutive years. Based on this discussion, the Chairman accepted a motion by Prof 
Lawson, seconded by Mr. Bates, that this particular size brick be retained for another 
year as one of the accepted recognized varieties. This motion was unanimously ap- 
proved. 

The reduction in shipments of re-pressed lug brick 4 x 3'/: x 8'/2 inches was ex- 
plained by the fact that the wire-cut lug brick had become more desirable and were, there- 
fore, specified more often by engineers. 

Mr. Schlesinger expressed a desire to see paving brick produced with one surface di- 
mension and three depths. In reply Mr. Renkert pointed out that manufacturing proc- 
esses prevented the establishment of standards on this basis for a 4-inch depth, but that 
it was practical for lesser depths. The discussion brought out the fact that the 3-inch 
depth dimension was the most popular, as it represented 44% of the total shipments, and 
that there existed a concerted effort to get away from the 3'/:-inch depth entirely. 

When the Committee concluded its discussion of the results of the survey on paving 
brick production, the Chairman invited remarks on other phases of the industry’s ac- 
tivities. Mr. Schiesinger was requested to give the Committee an account of the experi- 
ment conducted in Illinois where steel sheets were used as a highway base in lieu of con- 
crete. He described the results of constructing 150 feet of highway paved with brick and 
underlaid with sheet steel. One 50-foot section had a base of flat steel sheet; in the 
second 50 feet, corrugated sheet was laid, with the corrugations transversed; and in the 
third 50 feet, the corrugation paralleled the road. The success which attended this ex- 
periment seemed to indicate that steel can be used successfully as a base for brick sur- 
faced highways. The saving resulting from this type of construction accrued through 
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less excavation and less material in the base itself. Approximately one-inch tar sand 
mastic base was used with asphalt filler between the brick, and over a period of four or 
five months this experimental section showed little effect from wear or atmospheric 
changes. A similar test is now planned in the State of Alabama, and, if it proves suc- 
cessful, a new innovation in highway construction, with paving brick and steel, will be 
inaugurated. 

Under the provision of new business, Mr. Galt gave a brief résumé of the results of 
the meeting of the chairmen of standing committees, convened under the auspices of the 
Division of Simplified Practice last November. As a result of Mr. Galt’s report, the 
Permanent Committee decided to select a Vice-Chairman. Colonel Compton was unani- 
mously elected. It also adopted a motion that the Secretary of Commerce be requested 
to invite the following organizations to appoint a representative as a member of the 
Standing Committee: The-Highway Research Board of the National Research Council 
and the American Road Builders’ Association. The Committee suggested that the 
Division of Simplified Practice submit its list of acceptors of Simplified Practice Recom- 
mendation R1-29 to the National Paving Brick Manufacturers’ Association. The As- 
sociation is to check the list so as to eliminate those concerns which have ceased to 
manufacture paving brick and to supply the names of those which have entered the field 
since the recommendation was originally drafted. 

The customary motion of Col. Compton in expressing the appreciation of the Com- 
mittee to the National Paving Brick Manufacturers’ Association for their contribution 
in the furtherance of this constructive work was unanimously passed. 

Upon motion of Prof. Lawson, seconded by Col. Compton, Mr. Fisk was unanimously 
elected to serve as chairman of the Permanent Committee for another year. The Paving 
Brick Manufacturers’ Association was called upon to make the necessary survey in the 
early part of 1932 covering shipments of paving brick for the year 1931; to compile and 
analyze the data, and to submit it in composite form for the use of the membership of 
this Committee in sufficient time for absorption prior to the eleventh annual meeting of 
the Permanent Committee. 

Simplified Practice Recommendation R1-29 containing six recognized sizes and types 
of paving brick was reaffirmed for another year without change. 


LOCAL SECTION NEWS 


Chicago Section 


At a meeting of the Chicago Section of the AMERICAN CERAMIC Society, held April 
21, 1931, the following officers were elected: 


President, R. A. Beverley, Carborundum Co. 

Vice-President, A. G. Johnson, Western Electric Co 

Secretary-Treasurer, H. V. Kaeppel, Ceramic Industry. 

Chairman Program Committee, H. D. Caliahan, Northwestern Terra Cotta Co 
Chairman Membership Committee, Robert Claessens, Chicago Hardware Foundry Co. 


The Secretary-Treasurer presented for acceptance the financial report indicating a 
net balance of $273.46. 

The matter of appointing a new advisory board to the Ceramic Department of the 
University of Illinois was taken up and all members were reélected with the exception 
of A. L. Vodicka. Douglas F. Stevens was made Chairman. 

C. W. Parmelee was reélected councillor for the Section 
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A vote of thanks was extended to the Public Relations Committee for their work 
in starting the codperative action for a ceramic exhibit at the coming World’s Fair. 
All members of this committee were reappointed. 

A vote of thanks was also extended to L. I. Shaw, outgoing chairman, and other 
officers for their good work during the year. 

A progress report was given by the Committee on Revisions for the Constitution 
and several changes were recommended which will be presented to the membership for 
vote at the next meeting. 

The June meeting will be a tournament held at a golf club determined by the Program 
Committee. 


OBITUARY 
Harry D. CUSHMAN 

Harry D. Cushman, President of the 
Ferro Enamel Corporation, Cleveland, 
Ohio, died on May 9. Mr. Cushman was 
born in 1874, was graduated from 
Albion College in Michigan, and after 
several years of activity in the steel 
industry in Cleveland, became interested 
in the development of the porcelain 
enameling industry. In 1919 he or- 
ganized the Ferro Enameling Company 
in Cleveland. Much effort was spent 
by Mr. Cushman in organizing and 
equipping a laboratory for the scientific 
control of porcelain enamel materials. 

Several years ago Mr. Cushman founded 
the Cushman Fellowship Award at Western 
Reserve University in Cleveland, for the 
investigation of fundamental chemical 
reactions of vitreous (silicate) enamels. 
Mr. Cushman became a member of the 
AMERICAN CERAMIC SOCIETY in 1921 and 
has been an active worker in the advance- 
ment of Socrety interests. 


BE FIT FOR BATTLE 


You are in ceramics to do or die. 

Your family members are depending on your success. 

You need vision, punch, and resourcefulness today more than at any other time 
Business depressions entail fighting for professional and industrial existence. 

Have you considered why the automobile manufacturers pooled their more than 7000 
patents without restrictions? 

Have you wondered at the absence of patent suits among automobile manufacturers? 

Do you believe that this free exchange of patent rights has altered the comparative 
sales records of the individual automobile makers? 

Give these facts serious thought and then equip yourself for greater success in this 
battle for professional and industrial existence. How? 


2 
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By a more extensive coédperation with your fellow ceramists: by better team work 
with more men and firms who have problems like your own. 

This will develop your vision and your resourcefulness. 

Time spent in reading the following letters will be profitably spent. They are for 


your benefit. 


I. You Tell the World 


You agree with me, I know, that through the agency of the AMERICAN CERAMIC 
Society we have the possibilities of putting the art, sciences, and technology of American 
ceramics in front, ahead of the ceramic products of all nations. 

You know that we of the Socrety are publishing the best, as well as the largest, 
monthly journal of research reports and abstracts of the world’s ceramic literature. 

You know that our Society is effectively organized, progressive in aims, and capable 
of leadership in ceramic research and education. 

You know that if we are to hold our own in competition with nonceramic products 
we must be obtaining information regarding means for lowering costs of production, 
obtaining higher quality of product, and adapting our products to each new demand. 

You know that federal and state governments are spending large sums in research 
and education. You know that those industrial groups which work most closely and 
continuously with the bureaus, surveys, and schools secure the largest proportion of 
these available monies for research on their own particular problems. You know, 
therefore, that we must collectively present our claims and offer our coéperation. 

You will agree, I am sure, that we have in the AMERICAN CERAMIC SOCIETY the ways 
and means of most profitably contacting with these governmental research agencies. 

You and I have profited much from our membership in the AMERICAN CERAMIC 
Society. We appreciate the possible benefits of this coédperation. You will agree 
with me, I am sure, that our Society should be supported by each ceramic manufacturing 
concern as a Corporation Member, and by each ceramic person as a Personal Member. 

You can vision with me the greater effectiveness and the larger benefits which will 
accrue when our Socrety will have the membership support of a larger percentage of 
the ceramic corporations and persons. We must gain greater power and momentum 
in ceramic research and education if we are to keep our industries equipped to meet 
the competition of nonceramic products. 

May I count on you securing your share of Personal and Corporation Members? 

Remember that unless we tell what our Socrety is, and what it could be, we cannot 
hope to grow in accomplishments. It is the only way we can put our Society ahead. 


Yours truly, 
F. C. Fiint, General Chairman, Membership Committee 


II. A Personal Message to Nonmembers of the Society 


You know that the AMERICAN CERAMIC SOCIETY has been, and now is, the most 
effective factor we have in collecting and recording knowledge and experience pertaining 
to the ceramic arts, science, and technology. You know, also, that the results would 
be meager unless there was an organized program of doing the job. 

You see value in this organized program of obtaining the largest possible production 
of ceramic knowledge, and in an adequate recording of this knowledge. This is what 
this Society is doing to the extent of its financial means. 

There is a substantial business reason for you as an individual, and for your Corpora- 
tion to invest in the AMERICAN CERAMIC SOCIETY. Its existence has been profitable to 
you. Its larger ability to accomplish things is of vital concern to you. 

Frankly, the number of original research reports and of literature abstracts which 
this Society has available for publication exceeds that which the Society is able to 
finance. You, a beneficiary of this work, should join with the 2615 others in making 
possible the carrying on of this work to the fullest extent. 

May we expect you to use the personal and corporation cards attached hereto? 


Yours very truly, 
F. C. Firnt, Chairman, Membership Committee 
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III. Our Corporation Memberships 


Mr. S. S. Cole, 

The Koppers Research Corporation, 
Mellon Institute, Pittsburgh, Pa. 
My dear Sandford: 


Yours April 27 


The argument for corporation members is that the production of the Socrety is in 
excess of that which individual members could finance other than by paying excessively 
large annual dues. No society of this sort is able to be very productive unless it has 
an income other than personal dues. 

Corporation memberships were devised for two reasons: (1) to lessen the financial 
load on the personal memberships, and (2) to have the corporations which receive 
benefits from the activities of the Socrety partially underwrite the SocieTy’s operating 
expense. 

To carry further the thought that a corporation enjoys no larger return for its 
corporation subscription than that which it would obtain by paying the subscription 
of an employee, it could be shown that those corporations which pay neither corporation 
fees nor the personal dues of their employees are benefited by the activities of this 
SOcIETY. 

There is no logic in the argument that because the majority of the ceramic corpora- 
tions are not supporting this SocrEeTy as corporation members, the Socrzty should 
cease to exist. The SocrETy must be continued and its work extended by ceramic 
corporations. It is a fact that there are many trade associations, the membership of 
which does not represent more than 50% of the operating companies. It seems to be 
true in trade association support, as in technical society support, that the majority 
of the manufacturing corporations allow the minority to finance the organizations from 
which they receive, to a very large extent, the same amount of benefits. This fact does 
not justify nonsupport of the trade associations and of the technical societies by the 
corporations which are operating and benefiting from these organized activities. 

Starting in 1918 with no corporation members, the number of corporation members 
was gradually built up to 325. This growth in corporation membership support was 
due to persistent solicitation. About five years ago there was a reaction on the 
part of the members against what some of them called ‘‘high pressure salesmanship” 
of the SocrETy to corporations and persons. We let down in our solicitations with 
the result that there was a drop in membership accretions, both personal and corpora- 
tion. We now have 299 corporation members, 35 of them unpaid. 

The American Foundrymen’s Association, the American Society for Steel Treat- 
ing, and one or two of the other technical societies are financed by expositions and 
by advertising in their journals. In the beginning, and at intervals, corporations 
underwrote deficits and made endowments. The A.S.T.M. has this year resorted to an 
exposition for the purpose of augmenting its resources, and at the same time to benefit 
from the educational value of an exposition of testing materials and equipment. The 
Chemical Society has received large grants of money from individual firms and from 
the American Chemical Foundation, as well as from advertising in Jndustrial and 
Engineering Chemistry. The American Standards Association has large endowments, 
as do the mechanical, civil, and electrical societies. 

Last year this Society invested in its publication and committee activities a sum 
of money nearly $9000.00 in excess of its income. The net loss after crediting the 
increase in inventory was about $5000.00. The general expenditure not creditable to 
publications amounted to $12,174.75. The expenditure creditable to publications 
amounted to $36,882.56. The advertising income in 1930 was $15,077.16, making a 
net cost of publication of $21,805.40. The money spent on publications and general 
expenditures was in the ratio of 3 to 1. 

The general expenses of the Society are fixed charges in which there can be no re- 
duction. If we are to reduce our expenditures to meet our income in 1931, there will 
have to be a reduction in the money spent on publications. This means that there will 
be less publication of original papers, and a considerable shrinkage in the abstracting 

We are faced this year with decreased advertising. Instead of an average of 28 to 
30 pages per month of advertising, we are now running 18 and 20 pages. This means 
a loss of about $500.00 per month income. This item alone will reduce the 1931 money 
available for publication by $6000. 

Several of the personal members are this year unable to pay their dues, and are not 


182 ACTIVITIES OF THE SOCIETY 


willing to be continued as members on a deferred payment account. The increase 
from $10 to $12.50 personal dues was made before the Board knew of the possibility 
of a business depression, but this raise in dues has caused neither loss of members nor 
increase in amount of money received from personal dues. 

If the Socrety continues its activities on the 1930 scale, it will have to either use 
$8693.43 of its reserve or borrow this sum of money from the next year’s prepaid dues 
and subscriptions. We have for several years now been encroaching upon the next 
year’s income until in 1930 we used $8321.23 of the 1931 money. In this way we have 
kept intact the reserve, amounting to $10,719.84. 

If we cannot find a Carnegie or a Dr. Ambrose Swasey who will give us $8321.23 
to repay the 1931 money which was used in 1930, we will have to go strongly after cor- 
poration members. Even this would give a deficit if we continued this year at the same 
scale on which we operated last year. 

There is no reason for that loss of $6000 in advertising income except such as is 
chargeable to lack of business on the part of materials and equipment suppliers. The 
Society would be far better off if it did not have to depend on advertising income to 
finance its publications partially. The personal and corporation membership dues will 
either have to be gradually increased, the number of members will have to be greatly 
increased, or an endowment of about $400,000 provided if we are to cease our efforts 
to secure advertising. Our advertising could be increased if we engaged in the same 
sort of personal solicitation as is practised by the privately-owned trade papers, or 
if our members would assume this as one of their own responsibilities. 

Now as to the arguments as to why corporations should pay larger dues than personal 
members, I would say that in general, ceramic manufacturing in clay, glass, and vitreous 
enamels would be far more backward, far less able to meet competition of substitute 
products, and far less able to meet the foreign competition, if it had not been for the 
AMERICAN CERAMIC SocrETy. The AMERICAN CERAMIC Society is directly responsible 
for the creation of the ceramic departments in the federal bureaus, and is directly re- 
sponsible for the spread of ceramic education in the universities. 

If you would compare the privately-owned trade papers of today with those of thirty 
years ago, you would see reflected in them a great’ advance in science and technology. 

In spite of the struggle for existence on the part of the structural clay products 
producers and of the potters, they are more than holding their own, and are the bene- 
ficiaries of a greatly increased amount of indirect publicity from featured articles in all 
sorts of national magazines. This widespread interest in ceramic products as reflected 
in the national magazines, as compared with thirty years ago, indicates a beneficial 
influence of the activities of the trade associations and of this Society, the benefits 
of which accrue directly to the manufacturing corporations. 

It would hardly seem necessary in these days to attempt to persuade a business 
executive that research, technical manufacturing control, studies of process economies, 
etc., are of vital importance to the manufacturing group as a whole, and to each indi- 
vidual corporation in particular. 

It would seem asinine to make the effort to convince business executives that there 
is value in exchange of research experiences and results, such as this Socrety has through 
its meetings and publications, and that there are benefits accruing to each manufacturing 
concern from the abstracts of the world’s literature which this Society is making. It 
would seem that we would not have to present the claim that through our abstracts a 
manufacturer can keep in touch and abreast with the progress made in all of the indus- 
trial nations in fundamental sciences and in the applications of these sciences to his 
particular ceramic problem. 

This is a letter, and I have already written much more than is allowable in a letter, 
but I believe I have given you leads which should set your productive mind to formu- 
lating arguments and benefits which accrue from corporations subscribing to the support 
of this Society in excess of personal dues. 

ours very cordially, 
Ross C. Purpy, General Secretary 


IV. Circular Letters on Membership 
Mr. F. C. Flint, 
Wadshington, Pa. 
My dear Francis: 
Yours May 2 
This was the way the Society was built up to its present strength, and it is the way 
every organization must proceed if it is to obtain a more universal support. 
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We must get over or around the argument that companies having personal repre- 
sentatives should not pay corporation membership dues. I tried to argue this with 
S. S. Cole, a copy of which went to you. 

It was the conviction several years ago, and I see no reason for a change, that ceramic 
corporations should underwrite this Society. The first and foremost reason is that it 
is to the corporation’s benefit that this Society shall serve just as largely and as effec- 
tively as is possible in the reporting of original investigations and observations, and in 
abstracting the world’s ceramic literature, the only limit being the amount of original 
research and observations and the extent of the literature available for abstracting. 

In 1918 both of these were lower in amount and, on the average, lower in quality than 
that which the Society has available for publication in 1931. The personal membership 
support has not grown in proportion to the growth of the research reports submitted 
and the ceramic abstracts available. If the corporations are to receive benefits increas- 

ing in proportion to the increasing research and abstracts, there must be a larger 
number of corporation members, and corporations must support the Society as cor- 
poration members and at the same time allow their employees to continue as personal 
members. 

The second reason for corporations paying $25.00 annually was, and still is, that it 
is to their interest, as well as to the interest of the individual members, that the burden 
on the personal members shall be as light as possible so that the individuals, most of 
whom are accumulating competency as well as families, can invest a reasonably pro- 
portionate share in the many other activities in which they must have interest if they 
are to be well-rounded, useful citizens and employees. The young fellows must have 
something else than a meager salary and a growing family; they must take their place 
in social, community, and political affairs. 

To permit this Socrety to function for the ceramic corporations, as well as for the 
ceramic individuals, to the fullest capacity, we should have 1000 corporation members, 
even though we should have as personal members every ceramic person that could or 
should be a member. 

Yours very cordially, 
Ross C. Purpy, General Secretary 


Letter Sent to Unpaid Members 


HARD TIMES? 

You bet they are; but they could be harder! 

Would you be better off if you had chosen an industrial career other than ceramics? 
You know reasonably well that you would not. 

You know that the increasingly rapid industrial progress of the past decades has 
been due to science discoveries and their industrial applications, and that the accelera- 
tion in knowledge application has most largely been the result of technical societies 
like our own. 

How much harder would be the times for you if our Socrery’s members were not 
collaborating in gathering, publishing, and abstracting ceramic information? You can 
very well guess. 

Can you afford to let down on this job? Reason this out for yourself, and then 
insure your future. The 1931 premium duebill for this insurance is attached. 

We are holding your Journals awaiting your order. 


Yours very cordially, 
Ross C. Purpy, General Secretary 


P.S. How about your getting more personal and corporation members? This will 
pay you in terms of more ceramic information made available. 


NEW MEMBERS RECEIVED IN APRIL 
CORPORATION 
Moore Enameling & Mfg. Co., Walter B. Moore (voter), W. Lafayette, Ohio. 
PERSONAL 
Charles W. Bowden, Director of Sales, Pennsylvania Salt Mfg. Co., Widener Bldg., 
Philadelphia, Pa. 
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George S. Eaton, Secretary-Treasurer, American Face Brick Assn., 130 N. Wells St., 
Chicago, IIl. 
David H. Goodwillie, Vice-President in charge of Manufacturing and Engineering, 
Libbey-Owens-Ford Glass Co., Nicholas Bldg., Toledo, Ohio. 
Carl F. Kneisel, General Manager, Sheridan Press Brick & Tile Co., P. O. Box 732, 
Sheridan, Wyoming. 
ohn Henry Lumley, Ceramic Engineer, Northwestern Terra Cotta Co., Denver, Colo. 
alter B. Moore, President and General Manager, Moore Enameling & Mfg. Co., 
W. Lafayette, Ohio. 
STUDENT 
Ben K. Miller, Missouri School of Mines and Metallurgy, Rolla, Mo 
Allen J. Reid, Missouri School of Mines and Metallurgy, Rolla, Mo. 


Membership Workers’ Record 


CORPORATION PERSONAL 
Royal W. Taylor 1 Geo. P. Fackt 

STUDENT J. E. Hutchinson 
C. M. Dodd Royal W. Taylor 
M. E. Holmes Office 


Total Total 
Grand Total 


MEMBERS ATTENTION! 


(1) You are drafted for duty: 

(a) To search this list of members whose addresses are unknown for the purpose 
of telling the SocrETy’s executive office the present addresses of those whom 
you know. 

(b) To get members. 

(c) To study the financial status of your Society as given on pp. 161-163. 

(d) To ask those from whom you make purchases to advertise in your Journal. 


Unknown Addresses of Members 


Abney, Charles L., Doctors Inlet, Florida. 

Anderson, M. E., Wellsville Fire Brick Co., Wellsville, Mo. 
Andrews, B. S., 1103 W. Illinois St., Urbana, IIl. 

Arthur, Edwin P., 2074 Santa Rosa Ave., Pasadena, Calif. 


Baranowski, William G., 2721 N. Mason Ave., Chicago, IIl. 

Bidleman, W. J., Chicago Fire Brick Co., 1321 Conway Bldg., Chicago, IIl. 
Blakeslee, H. G., 16 Woodcrest Ave., Atlanta, Ga. 

Bloor, Colin A., 110'/, E. Main St., Peru, Ind. 

Boving, Paul C., Hynes, Calif. 

Boyd, James M., 16 Melbourne Rd., Norwalk, Conn. 

Brauer, Hildegard, 13915 Kinsman Rd., Cleveland, Ohio. 

Busbey, Robert R., The Robinson Clay Products Co., Canton, Ohio. 
Butler, E. L., 111 W. Washington St., Chicago, Ill. 


Callaghan, J. P., Teaque Hotel, Montgomery, Ala. 

Cambridge Sanitary Mfg. Co., Attn. J. W. Whittaker, Cambridge, Ohio. 
Cameron, Walter F., Delavan, III. 

Carpenter, Cranston H., 403 W. 4th St., Mansfield, Ohio. 

Central Refractory Trust, Most 18, Kusnetzky, Moscow, U.S.S.R. 
Coats, G. Roger, 610 Wesley Bldg., Philadelphia, Pa. . 

Coffin, Leon B., P. O. Box.920, Pittsfield, Mass. 

Corty, Charles J., 507 East A St., Belleville, Ill. 

Cushing, Ellen W., 138 Marlboro St., Boston, Mass. 
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Ala. 
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(9) U.S. Dept. of Commerce, Div. of Simplified Practice 


H. R. Colwell, Division of Simplified Practice, Dept. of Commerce, Washington, D. C. 
(10) Steel Founders’ Society of America 
J. H. Birdsong, Metallurgist, Pratt & Letchworth Ca, Buffalo, N. Y. 
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(13) Gray Iron Institute 
Oliver Smalley, Gray Iron Institute, Terminal Tower Bldg., Cleveland, Ohio. 


Sub-Committees of Joint Committee 
(A) Sub-Committee on Survey and Standardization 
Chairman: J. R. Allan, International Harvester Co., Chicago, 


(1) Sub-Sub-Committee on Survey and Standardization of the Non-Ferrous Industry 


a H. M. St. John, Chief Metallurgist, Detroit Lubricator Co., Detroit, 
ich. 

M. C. Booze, Charles Taylor Sons Co., Cincinnati, Ohio. 

A. E. Rhoads, Detroit Electric Furnace Co., Detroit, Mich. 

H. E. White, Lava Crucible Co., 806 Wabash Bldg., Pittsburgh, Pa. 
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Chairman: Jas. R. Allan, International Harvester Co., Chicago, III. 
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H. J. Hoff, Dist. Sales Mgr., A. P. Green Fire Brick Co., 122 S. Michigan Ave., 
Chicago, II. 


Sub-Sub-Committee on Survey and Standardization for the Cast-Iron Industry 


Chairman: E. E. Marbaker, 7325 Penn Avenue, Pittsburgh, Pa. 
Erwin Sohn, Director of Research, Standard Sanitary Mfg. Co., Pittsburgh, Pa. 
C. E. Bales, Ironton Fire Brick Co., Ironton, Ohio. 


(4) Sub-Sub-Committee on Survey and Standardization for the Electric Steel 
Castings Industry 

Chairman: W. Harvey Payne, Dist. Sales Representative, Pittsburgh Electric 
Furnace Corp., 1676 Pure Oil Bldg., Chicago, Ill. 

Lee Everett, Foundry Engineer, Illinois Clay Prod. Co., 805 Transportation Bldg., 
Chicago, IIl. 

G. M. Goepfert, Supt., Racine Steel Castings Co., Racine, Wis. 

P. C. Leonard, General Refractories Co., 208 S. La Salle, Chicago, III. 

Samuel Arnold, Heroult Electric Furnace Co., Pittsburgh, Pa. 

H. L. Smalley, Harbison-Walker Refractories Co., Chicago, Ill. 

A. C. Gierach, American Manganese Steel Co., Chicago Heights, IIl. 

F. W. Brooke, Wm. Swindell & Bros., Pittsburgh, Pa. 


(B) Sub-Committee on Simplification of Sleeves, Stoppers, and Nozzles 


Chairman: D. J. Reese, Whiting Corporation, Harvey, Iil. 

C. N. Ring, Elec. Steel Founders’ Research Group, 541 Diversey Parkway, Chicago, IIl. 
F. R. Brandon, Jos. Dixon Crucible Co., 1325 Monadnock Bldg., Chicago, Ill. 

Charles C. Bacon, Secy., Ross-Tacony Crucible Co., Philadelphia, Pa. 

David M. Harris, Hiram Swank’s Sons, Inc., Johnstown, Pa. 

L. C. Hewitt, Laclede-Christy Clay Products Co., St. Louis, Mo. 


Terra Cotta 


Chairman: H. G. Schurecht, Bureau of Standards, Washington, D. C. 

Secretary: Gail R. Truman, 23 W. Joseph St., Brazil, Ind. 

Trustee: D. F. Albery, Northwestern Terra Cotta Co., Chicago, IIl. 

Research: W. WL. Howat, Atlantic Terra Cotta Co., Perth Amboy, N. J. 

Standards: S.J. McDowell, Corning Terra Cotta Co., Corning, N. Y. 

Data: A. Lee Bennett, Gladding, McBean & Co., 2901 Los Feliz Blvd., Los Angeles, 
Calif. 

Membership: Gus M. Tucker, The Indianapolis Terra Cotta Co., Olney and Roosevelt 
Sts., Indianapolis, Ind. 

Rules: H. D. Callahan, Northwestern Terra Cotta Co., 2525 Clybourn Ave., Chicago, 
Til. 

Education: Wm. J. Stephani, O. W. Ketcham Terra Cotta Works, Crum Lynne, Pa. 
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{ H. E. Davis, Federal Seaboard Terra Cotta Corp., Woodbridge, N. J. 
Nominations: L. A. Dougherty, New York Architectural Terra Cotta Co., 401 
{ Vernon Ave., Long Island City, N. Y. 

Papers and Program: E. C. Hill, Conkling-Armstrong Terra Cotta Co., Wissahickon 
Ave. at Juniata St., Philadelphia, Pa. 

Exhibitions: Leon V. Solon, Federal Seaboard Terra Cotta Corp., 10 E. 40th St., 
New York, N. Y. 

Councillor: W.H. Powell, Atlantic Terra Cotta Co., 19 W. 44th St., New York, N. Y. 


White Wares Division 


Chairman: E. H. Fritz, 710 Walnut St., Latrobe, Pa. 

Secretary: H.M. Kraner, Westinghouse Electric & Mfg. Co., Derry, Pa. 

Research: Louis Navias, Research Laboratory, General Electric Co., Schenectady, 

Standards: A.S. Watts, Lord Hall, Ohio State Univ., Columbus, Ohio. 

Data: Louis Navias (same as above). 

Membership: P. D. Helser, Eljer Co., Ford City, Pa. 

Rules: LL. E. Barringer, General Electric Co., Schenectady, N. Y. 

Education: W. Keith McAfee, Universal Sanitary Mfg. Co., New Castle, Pa. 

( T. A. Klinefelter, Bureau of Standards, Columbus, Ohio. 

) A. V. Bleininger, Homer Laughlin China Co., Newell, W. Va. 
yeorge Simcoe, Edgar Bros. Plastic Kaolin Co., Metuchen, 

N. J. 
| L. E. Barringer (same as above). 
, 1 F. W. Dinsmore, Imperial Porcelain Works, Trenton, N. J. 

Papers and Program: R. F. Geller, 306 W. Thornapple, Chevy Chase, Md. 

Exhibitions: C. C. Treischel, R. T. Vanderbilt Co., New York, N. Y. 

Trustee: Edward Schramm, Onondaga Pottery Co., Syracuse, N. Y. 


Structural Clay Products 


Chairman: Howells Fréchette, Mines Branch, Dept. of Mines, Ottawa, Canada. 
Vice-Chairman: J. D. Martin, New Straitsville Impervious Brick Co., New Straits- 
ville, Ohio. 

Secretary: Amos P. Potts, Clay Products Co., Brazil, Ind. 
Research: R.K. Hursh, University of Illinois, Urbana, IIl. 
Standards (Tests): A.V. Henry, Georgia School of Technology, Atlanta, Ga. 
Standards (Products): H. R. Straight, Adel Clay Products Co., Redfield, Ia. 
Data: Amos P. Potts (same as above). 
Membership: E. E. Krauss, Wenonah, N. J. 
Rules: A. ¥F. Greaves-Walker, North Carolina State College, Raleigh, N. C. 
Education: J. W. Whittemore, Virginia Polytechnic Inst., Blacksburg, Va. 
| T. W. Garve, 513 Schultz Bldg., Columbus, Ohio. 

’ { C. Forrest Tefft, Claycraft Mining & Brick Co., Columbus, Ohio. 
Division Nominations: Geo. W. Denison, 8829 Broadway, Cleveland, Ohio. 
Papers and Program: J. O. Everhart, Engineering Expt. Sta., Roseville, Ohio. 
Exhibitions: M. W. Blair, 2131 S. Center St., Terre Haute, Ind. 
Publications: Douglas F. Stevens, Acme Brick Co., 412 Adams Bldg., Danville, Ill. 
Trustee: H.C. Kleymeyer, Standard Brick Mfg. Co., Evansville, Ind. 


Division Nominations: 


OFFICERS OF THE NATIONAL BRICK MANUFACTURERS RESEARCH 
FOUNDATION 


President: John D. Martin, New Straitsville Impervious Brick Co., New Straitsville, Ohio. 
Secretary-Treasurer: Douglas F. Stevens, Acme Brick Co., Danville, Il. 

Henry C. Kleymeyer, Standard Brick Mfg. Co., Evansville, Ind. 

Edward E. Krauss, Wenonah, N. J. 

G. B. Luckett, Crawfordsville Shale Brick Co., Crawfordsville, Ind. 

Amos P. Potts, Clay Products Co., Brazil, Ind. 

C. Forrest Tefft, Claycraft Mining & Brick Co., Columbus, Ohio. 

J. Oatis Wilcox, Alliance Clay Products Co., Alliance, Ohio. 

Eben Rodgers, Alton Brick Co., Alton, III. 


CALENDAR OF MEETINGS 


Technical Committees: 


Nomenclature and Material Classification: 


Iowa. 


Committees 
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C. W. Parmelee, University of Illinois, Urbana, III. 
Paul E. Cox, Iowa State College, Ames, 


Clay Winning: A. V. Henry, Georgia School of Technology, Atlanta, Ga. 


Transportation and Storage of Raw Materials: 


University, Ala. 
Preparation of Raw Materials: 
bus, Ohio. 


Pugging and Machining, Stiff Mud Process: 


State Univ., Columbus, Ohio. 


Pugging and Machining, Soft Mud. Process: 


Brunswick, N. J. 
Dry-Press Process: 
Mo. 
Drying and Drier Design: 


Firing and Kiln Design, Updraft and Scove Kilns: 


consin, Madison, Wis. 


Firing and Kiln Design, Periodic Kilns: 


College, Raleigh, N. C. 


Firing and Kiln Design, Continuous Kilns: 


Columbus, Ohio. 


Power Generation and Application: 
Brick Co., New Straitsville, Ohio. 
Storage and Transportation of Finished Products: 


Products Co., Alliance, Ohio. 
Clay Plant Economies: 


T. N. McVay, University of Alabama, 
Arthur S. Watts, Lord Hall, Ohio State Univ., Colum- 
Geo. A. Bole, Eng. Expt. Station, Ohio 

G. H. Brown, Rutgers Univ., New 
M. E. Holmes, Missouri School of Mines and Metallurgy, Rolla, 


R. K. Hursh, University of Illinois, Urbana, III. 
Geo. J. Barker, University of Wis- 


A. F. Greaves-Walker, North Carolina State 


CALENDAR OF MEETINGS 


Organization 

American Assn. for the Advance- 
ment of Science 

AMERICAN CERAMIC SOCIETY 

American Chemical Society 

American Gas Assn. 

American Glassware Mfrs., Inc. 

American Institute of Chemical En- 
gineers 

American Refractories Institute 

American Society of Mechanical 
Engineers 

American Society for Steel Treating 

American Society for Testing Mate- 
rials 

American Standards Assn. 

Assn. of Iron and Steel Electrical 


Engineers 
Electrochemical Society 
National Assn. of Manufacturers 
National Exposition of Power and 
Mechanical Engineering 
National Glass Distributors Assn. 
National Lime Assn. 


National Safety Council 
New Jersey Clay Workers Assn. 


Sand-Lime Brick Assn. 

Taylor Scciety, Inc. 

Tile & Mantel Contractors’ Assn. of 
America, Inc. 


Date 
December 28, 1931 to 
January 2, 1932 
February 7-13, 1932 
August 31—Sept. 4 

October 12-18 
July 13 


June 10-12 
June 3 

June 1-3 
September 7-9 
September 21-25 


June 22-26 
June 4 


June 15-19 
September 2—5 
October 5-9 


December 5-10 
December 1-3 
June 3-4 


October 12-16 
June 12 

October 

February 1932 
December 2-4 


February 9-12, 1932 


T. A. Klinefelter, Bureau of Standards, 
John D. Martin, New Straitsville Impervious 
J. Oatis Wilcox, Alliance Clay 


T. W. Garve, Schultz Bldg., Columbus, Ohio. 
General Data: A. I. Andrews, University of Illinois, Urbana, III. 


Place 
New Orleans, La. 


Washington, D. C. 
Buffalo, N. Y. 

Atlantic City, N. J. 
Atlantic City, N. J. 


Swampscott, Mass. 
St. Louis, Mo. 
Hartford, Conn. 
Kansas City, Mo. 
Boston, Mass. 


Chicago, 
New York, N. Y. 


Cleveland, Ohio 
Salt Lake City, Utah 
New York, N. Y. 


New York, N. Y. 
Pittsburgh, Pa. 
White Sulphur 
Springs, W. Va. 
Chicago, Ill. 
Asbury Park, N. J. 
Trenton, N. J. 
Washington, D. C. 
New York, N. Y. 


Rochester, N. Y. 


CENTURY OF PROGRESS 


IN CERAMICS 


Chicago, Illinois 1933 


Business depression cannot continue. 
There will soon be a revival of business. 
Ceramic manufacturers must be prepared. 

They cannot fail to participate in the 

Chicago World's Exposition 
of 


Century of Progress 


| 
| 
| 
| 
| | 
| | 
| 
| 
| 
| 
| | 
| 
| s 
| 
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For Long-time, Dependable Service 


from Tunnel Kilns— 


Alundum Corrugated 
Refractory Plates 


B ber patented type of plate is 
widely used to separate the 
combustion chambers from the 
ware chambers in tunnel kilns of 
several well known designs. 


Alundum Corrugated Plates excel 
because of these features: 


1. Great strength. 

High refractoriness. 
Thinner cross-section. 
Greater heat transfer. 
Greater radiating surface. 


wy 
. . . 


Many adaptations of the plate 
are possible. 


It may solve your problem. 


NORTON COMPANY 


Worcester, Mass. 
New York Chicago Cleveland 
R-418 
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Aloxite (Refractory Products) 
Carborundum Co. 


Alumina (Hydrate and Calcined) 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Salt Mfg. Co. 


Aluminum Oxide (Fused) 
The Exolon Co. 
Harshaw Chemical Co. 


Alundum (Refractory Products) 
Norton Co. 


Ammonium Bifliuoride 
Harshaw Chemica! Co, 
Hommel, O., Co. 


Ammonium Carbonate 
Harshaw Chemical Co, 
Hommel, O., Co. 


Antimony Oxide 
Harshaw Chemical Co, 
Hommel, O., Co. 


Auger Machines 
Chambers Brothers Co. 


Automatic Cutters 
Chambers Brothers Co. 


Automatic Stove Rooms 
Philadelphia Drying Machinery Co, 


Automatic Temperature Control 
Brown Instrument Co. 
Leeds & Northrup Co. 


B 


Ball Mills 
Hommel, O., 
McDanel Porcelain Co, 


Ball Mills (Laboratory Type) 
Hommel, O., Co. 


Barium Carbonate 
Harshaw Chemical Co. 
Hommel, O., Co 


Barytes 
Hershaw Chemica! Co. 
Hommel, O., Co. 


Batts 
Carborundum Co. (“Carbofrax Aloxite’’) 
Norton Co. (“Alundum-Crystolon”’) 


Bentonite 
American Colloid Co. 


Bitstone 
Harshaw Chemical Co. 
Potters Supply Co. 


Blocks (Refractory) 
Carborundum Co, 
Norton Co, 


Boats, Combustion 
Norton Co. 


Borax 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F 
Hommel, O., Co. 
Harshaw Chemical Co. 
Pacific Coast Borax Co. 


Borax Glass 
Harshaw Chemical Co. 
Pacific Coast Borax Co. 


Boric Acid (Anhydrous) 
Hommel, O., Co. 
Pacific Coast Borax Co, 


Boric Acid (Crystal, Granular or Powder) 
American Potash & Chemical Co. 
Drakenfeld & Co., B 
Harshaw Chemical Co, 

Hommel, O., Co, 
Pacific Coast Borax Co. 


Brickmaking Machinery 
Chambers Brothers Co. 


Bricks (Refractory) 
Carborundum Co. (‘‘Carbofrazx Alozxite’’) 
Norton Co. (‘‘ Alundum-Crystolon’’) 


Burners (Nat. Gas) 
Swindell-Dressler Corp. 


C 


Carbofrax (Refractory Products) 
Carborundum Co. 


Carbolon (Refractory Products) 
The Exolon Co. 


Carbon Dioxide Meters 
Brown Instrument Co, 


Carbonates (Barium, 
Harshaw Chemical 
Hommel, O., 
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99.97% Pure Silica 


The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


140 Silk Lawn Test 


Ceramic Service? 
We Give It 


We Manufacture— 
Pins 
Stilts 
Thimbles 
Spurs 
Saggers 
Crucibles 
Tile for Decorating Kilns 


We Sell— 


Ball Clay 

Sagger Clay 

Wad Clay 

Ground Fire Clay 
Bitstone 

Fire Brick 

Imported Paris White 
Domestic Whiting 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 
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Caustic Soda 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Cements 
Carborundum Co. 
Norton Co. 


Ceramic Chemicals 
Drakenfeld and Co., B. F 
Harshaw Chemical Co. 
Hommel, O., Co. 

Metal & Thermit Corp 
Titanium Alloy Mig. Co. 
Vitro Mfg. Co. 


Ceramic Plant Equipment 
uae bers Brothers Co. 
Philadelphia Dryi 


Swindell- © orp. 


Chromium Oxide 
Harshaw Chemical Co. 
Hommel, O., Co. 


Clay (Ball) 
Nemeaill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Kentucky. Tensesece Clay Co. 


Spinks Clay C. 


Clay (China) 
Drakenfeld and Co., B. F. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., 


Clay (Electrical, Porcelain) 
Edgar Brothers Co. 
Harshaw Chemical Co. 
Kentucky- Co. 
Spinks Clay Co., 


Clay (Enamel) 
American Colloid Co. 


Hommel, O., Co. 

Kentucky-Tennessee Co. 
Metal & Thermit 

Vitro Mfg. Co. 


Potters Supply Co. 


(When writing to advertisers, 


Machinery Co. 


Clay (German Vallendar 
Chemical 


Spinks Clay Co., 


Clay 
Harshaw aed, Co. 
Spinks Clay Co., H. C. 


Clay 
Brothers Co. 
Chemical Co. 
Kentu a Clay Co. 


Potters Suppl 
Spinks Clay H. C. 


Clay Tests 
Harrop Ceramic Service Co. 
Swindell-Dressler Corp. 


Clay 

Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Potters Suppl > 
Spinks Clay 


Clay (Wall Tile) 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Spinks Clay Co., H 


Clocks, Gauge Board 
Brown Instrument Co. 


CO: Meters 
Brown Instrument Co. 


Cobalt Oxide 


Hommel, O., 


Colors 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co, 
Hommel Co., O. 
Vitro Mfg. Co. 


Combustion Apparatus 
Leeds & Northrup Co. 


please mention the JOURNAL) 


Clay Miners 
American Colloid Co. 
Brothers Co. i 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
— 
Edgar Brothers Co. 
Harshaw Chemical Co. t 
Clay (Fire) 
Edgar Brothers Co. 
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Numerical Documentation 


THE ANNUAL TABLES OF CONSTANTS (A.T.C.) 


AND NUMERICAL DATA 


Chemical, Physical, Biological and Technological 


collect, classify and publish since 1910 everything in Pure = Applied 
Natural Sciences liable of being expressed by a num 


Por the A. and 


(7958) continue the International Critical Tables (I. C.T.) 


The A. 7 C. are absolutely necessary to all scientists. 
They represent 
the only one complete documentation—the most inexpensive—the easiest to consult 
owing to an Index systematically arranged which enables one to locate at once the data required. 
For any information—any specimen—any volume on free examination 


Apply immediately to 


Canada and U.S. A. Other countries 
The McGraw-Hill Book Company, Inc. M. C. MARIE 
370 Seventh Avenue 9, rue de Bagneux 
New York, U.S. A. Paris VI° France 


Volumes published: 1st Series—I to V—1910-1922 (5382 pages) and Index 
2nd “ VI & VII—1923-1926 (3571 pages) 
iecricty. Reprints of the following sections are sent free of charge: Spectroscopy — 
Magnetism, Electrochemistry—Radioactivity—Crystallography, ineralogy 

Somtaibie en gaseous mixtures, Powders and Explosives. 
English versions: with Volume VII, all explanations to the tables are given in 
both English and French 


THE DAY WILL COME 


when you will want a certain article in a three-year-old issue 
of some technical journal—and want it quick. 


THAT IS THE DAY 


to remember that more than one million back numbers of im- 
portant magazines are waiting for your call on the shelves of the 
Periodicals Department 


THE H. W. WILSON COMPANY 


964 University Avenue New York City 
No trouble to quote prices 
Periodicals bought and sold. Photostat service. 


The Journal of the Society of Glass Technology 


A quarterly Journal containing pers and abstracts 
of papers covering the whole of Glass Technology. 


ANNUAL SUBSCRIPTIONS TO SOCIETY (Including Journal) 


Price per Volume (unbound) to non-Members............ 9.00 
Forms of application for membership may be obtained from the American Treasurer of the 
Society, Francis C. Flint, Washington, Pa. 
Address orders and inquiries to: The Secretary, Society of Glass Technology, The Univer- 
sity, 
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Machinery 
Philadelphia Drying Machinery Co. 


Cones (Filter) 
Norton Co. 


Controllers 
Brown Instrument Co, 
Leeds & Northrup Co. 


Conveyers (Clay, Sand, Brick, etc.) 
Philadelphia Drying Machinery Co. 


Cores (Alundum Furnace) 
Norton Co. 


Cornwall Stone 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Pennsylvania Pulverizing Co. 


Cornwall Stone (Imported) 
Harshaw Chemical Co. 


Crucibles (Filter, Melting, Ignition) 
Norton Co. 
Potters Supply Co. 


Crushers 
Chambers Brothers Co. 


Cryolite 
Harshaw Chemica! Co. 
Hommel, O., Co. 


D 


Decorating Supplies 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 

Vitro Mfg. Co. 


Dishes (Alundum, Filtering, Ignition) 
Norton Co. 


Disintegrators 
Chambers Brothers Co. 


Disks (Alundum, Porous, Filter ) 
Norton Co. 


Dolomite 
Harshaw Chemical Co. 


Driers 
Harrop Ceramic Service Co. 


Driers (China Ware, Porcelain) 
Philadelphia Drying Machinery Co. 


Drying Machinery 
Philadelphia Drying Machinery Co. 


E 


Electrical Instruments 
Brown Instrument Co. 
Leeds & Northrup Co. 


Enameling Equipment, Complete 
Chicago Vitreous Enamel Products Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


Enameling Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Norton Co. 
Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Enameling Muffiles 
Carborundum Co. (Carbofrax) 
Nortoa Co. 


Enameling, Practical Service 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Corp, 
Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Enamels 
Harshaw Chemical Co. 
Hommel, O., Co. 


Enamets, Porcelain 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co 
Vitro Mfg. Co. 


Engineering Service 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 
Swindell-Dressler Corp 
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Page 
Journal of the Society of 11 
Paper Makers Importing Co............... 30 
Tables Annuells de Constantes & Donnees Numeriques...................000005 11 
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PROFESSIONAL 
DIRECTORY 


CLASSIFIED 
ADVERTISING 


THE SHARP-SCHURTZ CO. 
Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancaster, Ohio, U. S. A. 


Petrographic Laboratory 
W. Harold Tomlinson 


Microscopic examinations. 
All petrographic work. 


114 Yale Ave. 
Swarthmore, Pennsylvania 


Established 1836 
BOOTH, GARRETT & BLAIR 


Analytical & Consulting 
CHEMISTS 


Accurate analyses of all types 
of Ceramic Materials 


Feldspar, Clay, Sand, Colors 
Glass, Enamels, etc. 


404-406 LOCUST STREET 
PHILADELPHIA, PA. 


The oldest commercial laboratory in America 


DOWNS SCHAAF 


Chemical & Metallurgical Engineer 


Special Analyses 
Research Projects 


1433 Studer Ave. Columbus, Ohio 


CERAMIC ENGINEER, age thirty- 
two, experienced in refractories, sewer 
pipe, and in tunnel kiln operation, 
desires permanent connection with 
reliable firm manufacturing any line 
of ceramic products. References sup- 
plied on uest. Address Box 119-E, 
American Ceramic Society, 2525 N. 
High St., Columbus, Ohio. 


POSITION WANTED in modeling 
department or in laboratory. Two 
years practical work in pottery, six 
months in Art School, five years 
chemistry at Institute of Technology. 
Age twenty-six. Address Box 120-E, 
American Ceramic Society, 2525 N. 
High St., Columbus, Ohio. 


WANTED General Foreman for large 
enamelware plant. Permanent loca- 
tion for one who can make good. 
Address Box 122-E, American Ceramic 
Society, 2525 N. High St., Columbus, 
Ohio 


The 
Cost 
of 
Classified 
Advertising 
Is 
35 Words 
for 
$1.00 
and 
5c 
for 
Each 
Word 
Additional 
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Pyrometer Tubes—Protection Tubes—Combustion Tubes 
McDanel Refractory Porcelain Company 
‘ Beaver Falls, Pennsylvania 


UNUSUAL - SHAPES - OUR - SPECIALTY 


' HARROP CERAMIC SERVICE CO. 


Engineers and Constructors 
Engineering and Laboratory Service COLUMBUS, OHIO 


BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago Los Angeles 


Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground 


to meet specifications. 


Our Research Department with fully equipped 
- laboratories is always at your service. 


' WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
Electric Furnace Plant { THOROLD, ONTARIO 


Finishing } BLASDELL, N. Y. 
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Equipment (Porcelain Enameling) 


Chicago Vitreous Enamel Product Co. 


Porcelain Enamel & Mfg. Co. 
Ferro Enamel! Corp 


Exolon (Refractory Products) 
The Exolon Co. 


Equipment (Safety) 
Willson Products, Inc. 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 


F 


Fans 
Philadelphia Drying Machinery Co. 


Feldspar 
Golding-Keene Co. 
Harshaw Chemica! Co. 
Hommel, O., Co. 
Pennsylvania Pulverizing Co. 
Southern Feldspar, Inc. 
Standard Flint & Spar Co. 


Fire Brick 
Carborundum Co. 
Harbison- Walker Refractories Co. 


Flint 
Golding-Keene Co. 
Harshaw Chemica! Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 
Southern Feldspar, Inc. 
Standard Flint & Spar Co. 


Flint Pebbles 
Harshaw Chemical Co. 
Hommel, O., Co. 


Flow Meters 
Brown Instrument Co. 
Leeds & Northrup Co. 


Frit 
Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 

Furnace 


Carborundum Co. (Carboradiant) 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Corp. 

Harrop Ceramic Service Co. 
Porcelain Enamel & Mfg. Co. 
Simplex Engineering Co. 
Swindell-Dressler Corp. 


G 


Gas Analysis Meters 
Brown Instrument Co. 


Gauges 


Draft; Depth; Liq Level; 
sure; Remote; Tem Ra 
Vacuum) 


Brown Instrument Co. 


Glass House Machinery 
Miller Machine & Mold Works 


Glass Tanks 
Simplex Engineering Co. 


Glass Plant 
Simplex Engineering Co. 


hemica! Co. 
Hommel, O., Co. 


Glaze and Body Spar 
Harsh 


Glazes and Enamels 
Chicago Vitreous Enamel Product Co 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Glaze Spar 
Harshaw Chemical Co. 
Hommel, O., Co. 


Goggles 
Willson Products, Inc. 


Gold 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Vitro Mfg. Co 


H 


Hearths 
Carborundum Co. 
(Carbofraz heat treating) 
Norton Co. 


Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum xide, Silicon 
Carbide) 

Carborundum Co. 
Norton Co. 
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Since 1848 


Importers of 


ENGLISH CHINA CLAYS 
ENGLISH BALL CLAYS 
CORNWALL STONE 
TALC (STEATITE) 


REFRIGERATORS 
RADIO RESISTORS 
BUTCHERS' FIXTURES 
STOVES--Gas, Electric, Coal 
WASHING MACHINE TUBS 
WALL AND ROOFING TILE 
AUTOMOBILE MANIFOLDS 
BARBERS’ SUPPLIES 
SANITARY WARE 
REFLECTORS 


TABLE TOPS Dependable Qualities of 

NOVELTIES Ceramic Materials for 

all Branches of the 
Industry 


PORCELAIN 


ENAMEL 
& MFG. CO. HAMMILL & GILLESPIE, INC. 
Eastern and Pemco Aves. 225 Broadway 
BALTIMORE - MARYLAND New York 

U-S°A> 


There is a type of 
DRESSLEAR TUNNEL KILN 


for burning every kind of ware using the fuel that is economically 
most available, with capacity that meets your requirements. 
Let our engineers advise you. 


SWINDELL-DRESSLER CORPORATION 


P. O. Box 1753 Pittsburgh, Pa. 
COMPANY 
Executive Offices: Philadel- vr P U R E #>, 
phia, Pa. ~ 


Works: Philadelphia and 


and Menominee, Mich. 


Representatives: (; l} 
New York Chicago ol 


St PHILA DELPHIA,PA 
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Humidity Control 
Leeds & Northrup Co, 


Hydrogen Ion Equipment 
Leeds & Northrup Co, 


Hygrometers 
Brown Instrument Co 
Leeds & Northrup Co. 


I 


Indicators & Recorders (Steam, Air, Gas) 
Brown Instrument Co 
Leeds & Northrup Co. 


Indicators, Chemical 
Leeds & Northrup Co. 


Infusorial Earth 
Harrop Ceramic Service Co. 


Instruments (Temperature, Pressure) 
Brown Instrument Co 
Leeds & Northrup Co. 


Iron (Enameling) 
American Rolling Mill Co. 


K 


Kaolin 
Edgar Brothers Co, 
Harshaw Chemical Co. 
Hommel, O., Co. 


Kilns 
Harrop Ceramic Service Co. 
Simplex Engineering Co. 
Swindell-Dressler Corp. 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F. 
Hommel, O., Co. 


Kilns (Electric) 
Swindell-Dressler Corp. 


Kryolith 
Harshaw Co. 
Hommel, 
Pennsylvania Sait Mfg. Co. 


L 


Leers (High Aluminous Clay, Electrically 
Sintered Aluminum Oxide, Silicon 
Carbide) 

Carborundum Co. 
Norton Co. 


Leers (Low Heat, Muffie Type, Electric) 
Simplex Enginecring 


Level Recording, Con- 
quid; Water) 
Co. 


Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick and Tile) 
Carborundum Co. 
Norton Co. 


Liquid Level Indicator and Recorder 
Brown Instrument Co. 
Leeds & Northrup Co. 


M 


Magnesia (Sintered, Calcined) 
The Exolon Co. 
Harshaw Chemical Co. 
Norton Co. 


Magnesite 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Manganese 
Drakenfeld & Co., B. F. 
aw Chemical Co. 
Hommel, O., Co. 


Manometers 
Brown Instrument Co. 


Masks (Breathing) 
Willson Products, Inc. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Meters (All Kinds) 
Brown Instrument Co. 


Millivoltmeters (Indicating, Recording, Con- 
trolling) 


ing 
Brown Instrument Co. 


Minerals 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Vitro Mfg. Co. 


Mixing Machines 
Chambers Brothers Co. 


Motors 
Harrop Ceramic Service Co. 


Muffies (Furnace) 
Carborundum Co. (Carbofrax) 
Norton Co. 
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1. Are you out of a job? 

2. Would you like a new job? 

3. Are you looking for a high class man 
to fill some vacancy? 


Our Classified Advertising rates are 35 words for $1.00 


For BETTER Sold since 1865 

Glasshouse CLAY POTS and TANK BLOCKS aco. 
Insist on getting 95 Bedford St. 
GROSSALMERODE CLAY ® NEW YORK 


Brick Making Machines 


Crushers Grinders Mixers 


Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pennsylvania 


A Cooperative Enterprise 


Purchasing advertising space in this Journal 
is reciprocity with those on whom you depend 
for sale of your product. 


This Journal is published by the industrial, 
technical ceramists who make the decisions re- 
garding materials and equipment to be used. 
It is not issued for financial profit and the sale 
of advertising space meets only a portion of the 
cost of publishing. 


Here is your opportunity to help yourself by 
assisting your customers! 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE (continued) 


Mullite (Artificial) 
The Exolon Co 


Muriatic Acid 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co 


N 


Nitrates (Cobalt, Sodium) 
Harshaw Chemical Co. 
Hommel, O., Co. 


Opacifiers 
Harshaw Co. 
Hommel, O., 
Titanium Alloy Mtg. Co 


Orifice Plates 
Brown Instrument Co. 


Oxides 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 
Metal & Thermit Corp. 
Pennsylvania Salt Co 
Titanium Alloy Mfg. 
Vitro Mfg. Co 


Pp 


Pans (Wet and Dry) 
Chambers Brothers Co. 


Pebble Mills 
Hommel, O., Co. 


Pins 
Potters Supply Co. 


Placing Sand 
National Silica Co 


Pennsylvania Pulverizing Co. 


Plant Design 
Harrop Ceramic Service Co. 
Swindell-Dressler Corp. 


Plate Feeders 
Chambers Brothers Co. 


Plate (Filter) 
Norton Co. 


Polariscope 
Simplex Engineering Co 


Porcelain Enameling Service, Practical 
Chicago Vitreous Enamel Product Co. 


Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


(When writing to advertisers, 


Porcelain Enamels 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel 
Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Pot Furnaces 
Simplex Engineering Co. 
Swindell-Dressler Corp. 


Potash (Carbonate) 
Harshaw Chemical Co. 
Hommel, O., Co. 


Potassium Bifluoride 
Harshaw Chemical Co. 
Hommel, O., Co. 


Potentiometers (Indicating, Recording, Con- 
trolling) 


Brown Instrument Co. 


Producer Plants 
Simplex Engineering Co. 


Protecting Tubes, Pyrometer 
Leeds & Northrup Co. 


Protecting Tubes, Thermocouple 
Brown Instrument Co. 


Protective Equipment 
Willson Products, Inc. 


Pug Mills 
Chambers Brothers Co. 


Pulverizing Mills 
Hommel, O., Co. 


Pyrometers (Indicating) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Pyrometers (Optical) 
Leeds & Northrup Co. 


Pyrometers (Recording) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Pyrometer (Switches) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Pyrometer Thermocouples 
Brown Instrument Co. 
Leeds & Northrup Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Brown Instrument Co. 
Leeds & Northrup Co. 
McDanel Porcelain Co. 
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PENNSYLVANIA PULVERIZING CO. 


LEWISTOWN, PA. 


Potters Flint Placing Sand 


SALES OFFICE 


323 Fourth Avenue 
Pittsburgh, Pa. 


EDGAR CLAYS 


Washed and Crude Georgia Clays 


for Whiteware—Floor Tile—Refractories—Electrical 
Porcelain—Heat Radiants—Wall Boards— 
Wall Plaster 


Washed Florida Clays 


In Lump or Disintegrated—for Electrical Porcelain— 
Sanitary Ware—Hotel Chinaware—Floor and Wall 
Tile—General and Art Ware—Glazes and Enamels 


Crude New Jersey Clays 


for Terra Cotta—Floor Tile—Sanitary Ware 
Faience—Saggars— Brick 


Department of Sales 
EDGAR PLASTIC KAOLIN CO. 
EDGAR BROTHERS CoO. 


Home Office New York Office 
Metuchen, N. J. 50 Church St. 


Ceramic and Enameling Clays—Filler and Coating Clays 
for Paper, Rubber and Shade Cloth 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE (continued) 


R 


Recorders (CO, CO, SO: and Draft) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Recording Instruments 
Brown Instrument Co. 
Leeds & Northrup Co. 


Refractories 
Carborundum Co. 
The Exolon Co, 
Norton Co. 


Refractory Materials 
The Exolon Co. 
Norton Co. 


Regulators (Automatic Temperature) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Remote Controllers, Indicators, Recorders 
Brown Instrument Co, 


Respirator 
Willson Products, Inc. 


Rutile 
Harshaw Chemical Co. 
Titanium Alloy Mfg. Co. 


Safety Devices 
Willson Products, Inc. 


Sagger Presses 
Chambers Brothers Co. 


Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 

Vitro Mfg. Co. 


Selenium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel, O., Co. 


Silica (Fused) 
The Exolon Co. 


Silicate of Soda 
Harshaw Chemical Co. 
Philadelphia Quartz Co. 


Silicon Carbide 
The Exolon Co, 
Norton Co. 


Silicon Carbide Firesand 
The Exolon Co. 


Sillimanite (Synthetic) 
The Exolon Co. 
Harshaw Chemical Co. 


Slabs (Furnace) 
Carborundum Co. 
Norton Co. 


Smelters 


Chicago Vitreous Enamel eae Co. 


Porcelain Enamel & Mfg. Co. 


Soda Ash 
Harshaw Chemical Co. 
Hommel, O., Co. 


Sodium Antimonate 
Harshaw Chemical Co. 
Hommel, O., Co. 

Metal & Thermit Corp. 
Vitro Mfg. Co. 


Sodium Fluoride 
Harshaw Chemical Co. 
Hommel, O., Co. 


Spar 
Harshaw Chemical Co. 
Hommel, O., . 
Pennsylvania Pulverizing Co. 


Spurs 
Potters Supply Co. 


Stilts 
Potters Supply Co. 


Sulphuric Acid 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Switches 
Brown Instrument Co, 


Tachometers 
Brown Instrument Co. 
Leeds & Northrup Co. 


Talc 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Hommel, O., Co. 
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‘““N’’—Brand 


SILICATE 
OF SODA - 


for 


MENDING 
SAGGARS 


as good as new 


Try a Sample. 
General Offices and Laboratory 


PHILADELPHIA 
QUARTZ COMPANY 
121 S. Third St., Philadelphia 


Works: 


Anderson, Ind. Kansas City, Kans. 
Baltimore, Md. Rahway, 


Gardenville, N. Y. Utiea, HL 


YOU are ONE 
of the 
3000 people 


who have read 


this advertisement 


Why not PROFIT 
by letting 
3000 people 


read your advertisement? 


VITRO 


GLASS 
COLORS 
ALL 


RAINBOW 
SHADES 


PROBLEM 


OVERGLAZES 


UNDERGLAZES 


STAINS 


POTTERY 
COLORS 


FOR 
EVERY NEED 


VITRO 


MANUFACTURING CO. 
PITTSBURGH - CORLISS STA. 


LET VITRO HELP YOU SOLVE YOUR GLASS AND COLOR 


(When writing to advertiser 
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BUYERS’ GUIDE (continued) 


Simplex Engineering Co. 


Temperature Controls 
rown Instrument Co. 
Leeds & Northrup Co. 


Temperature Instruments (Measuring) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Thermocouples 
Brown Instrument Co. 
Leeds & Northrup Co. 


Thermometers (Electric Resistance, Indi- 
cating, etc.) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Thimbles (Filtering Extraction) 
Norton Co. 


Tile (Refractory) 
Carborundum Co. (Carbofras) 
Norton Co. 


Time Cycle Controller for Tunnel 
Kiln Pushers 
Swindell-Dressler Corp. 


Tin Oxide 
Drakenfield & Co., B. F. 
Harshaw Co. 
Hommel, O., 
Metal & Thermit Corp. 


Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Norton Co. 


Tubes (Pyrometer) 
Brown Instrument Co 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
Norton Co, 


V 


Valves (Automatic Control) 
Brown Instrument 


Venturi Meters 
Brown Instrument Co. 


V-Notch Meters 
Brown Instrument Co. 


Wet Enamel 
Chicago Vitreous Enamel Product Co. 
Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Drakenfeld & Co., B. F. 
Harshaw Chemica! Co. 
Hommel, O., Co. 


Witherite 
Harshaw Chemical Co. 


Zirconia 
Titanium Harshaw Chemical Co. 

Harshaw Chemical Co. Hommel, O., 

Hommel, O., Co. Titanium Alloy Mfg. Co. 
Titanium Alloy Mfg. Co. Vitro Mfg. Co. 

Mr. Ceramist— 
The Clay 
We have } The Facilities 


The Experience 


H. C. SPINKS CLAY Co. 
Newport, Ky. 
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HERE is satisfaction in know- AND 
ing that the frit you purchase 
is of the finest quality and that 
the service is dependable. B O RI C A C I D 
There is greater satisfaction in 
knowing that the frit is uniformly * * * 
fine and that the service is con- 
sistently dependable. GUARANTEED 
When you buy Lusterlite Frit URE 
you buy product finish insurance. OVER 99/4% P 
Chicago Vitreous Enamel AMERICAN POTASH & 
Product Co. CHEMICAL CORPORATION 
CICERO ILLINOIS Woolworth Bldg., New York City | 


MILLER MACHINE & MOLD WORKS 


Manufacturers of 


Machinery exclusively for the Glass Industry 


705-719 Ann Street, Columbus, Ohio, U.S.A. 


London Office—142 Audrey House, Ely Place, London, E.C. 1 
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Exira Long Slide Wire— 
40 Inches—And rheostat 
for standard cell balanc- 
ing, enclosed in glass and 
immersed in oil, pro- 
tected from corrosion. 


JOURNAL OF THE 


Positive Non-Slip Driving Cluatch— 
Rugged, positive and simple. En- 
tire mechanism on swinging frame. 
Note also chart reroll. 


Door Handle with Lock 
and Key for Use if De- 
sired, Also Outside Con- 
trol Setting—Control 
temperature set by ex- 
ternal knob. 
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the New Brown 


POTENTIOMETER 
PYROMETER 


The new Brown Potentiometer Pyrometer was 
developed by years of research to meet a definite 
industrial need. It is primarily an industrial 
instrument, designed for service under severe 
plant conditions, yet it has the highest accuracy. 


More than fifty features new in potentiometer 
pyrometers are embodied in its design. Many of 
these features are vital to greater accuracy in 
temperature measurement. Get full informa- 


tion in CATALOG No. 1101. 


THE BROWN INSTRUMENT COMPANY 
4484 Wayne Ave., Philadelphia, Pa. 


Branches in 22 principal cities 


Get this 48-page Catalog No. 
1101 describing over fifty im- 
rtant features of the Brown 
etentiometer+ Pyrometer. 
Copy sent promptly on 
request. 


Humidity Compensator for Chart— Mercury in Glass Switches for Auto- 
Automatically compensates for pos- matic Control—Controller operates 
sible errors caused by paper expan- mercury switches, eliminating re 
sion and contraction. lays. No open arcs, 


(When writing to advertisers, please mention the JOURNAL) 
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Accepted promptly 
by the men who 
actually wear them 


Because of such favorable features as com- 
fortable face contact with slight headband 
tension, large filtering area with no resis- 
tance to breathing or speech, full freedom 
of vision, the Willson Bag Respirator 
earns prompt acceptance by the workmen 
who must have some means of filtering 
dust and grit from the atmosphere in which 
they work and must breathe into their 
lungs. 


Besides these, there is an advantage of 
particular interest to the Company owner 
—economy. The bag filters are washable 
and can be used many times over. The 
greater filtering area of this type conserves 
the workman's energy and permits of more 
and better work with less effort and lost 
time. 


Price, with one extra filter, $2.00. Extra WILLSON PRODUCTS, Inc. 


bag filters, $1.00 per box of three. Prices 
f. o. b. shipping point. READING, PENNSYLVANIA 


Of Value to You 
is our 


Long Record 
of 
Plant Proven Dependability 


for 
Constancy in Quality 


due to 


Laboratory Controlled Inspection 


and 


Nature’s Most Uniform Deposits 
of 


Ball, Sagger, Enamel, Wad.and Fire CLAYS 


Mined and Sold by 


JKENTUCKY-TENNESSEE CLAY COMPANY 
Mayfield, Kentucky 
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SEND FOR BOOKLET 


In years past it has been neces- 
sary for the enameler to use clay 
which had been neither in- 
spected nor purified. 


Today he is able to use a clay | 
which has been especially pre- | 
pared, purified and dried. The 

new clay is called Ferro ‘Un- | 
common Clay,” and copy of our | 
booklet explaining the material | 


will be mailed upon request. 


FERRO ENAMEL 


CORPORATION 
Cleveland, Ohio 


SIMPLEX ENGINEERING COMPANY 


Washington Trust Building A 
Washington, Pennsylvania, U. S. A. 


Manufacturers of Plate Glass, 
Gasoline Cylinders, Battery Jars, 
Chemical ware, Glass Containers 
(Bottles), Tableware, Stemware 
and miscellaneous Glass Prod- 
ucts have learned there never 
has been or ever will be any 
substitute for SIMPLEX 
quality ? 

Let SIMPLEX Engineers help 
you with your problems. They 
are at your service without 
obligation. 


Improve your product and cut your manufacturing costs by using 


SIMPLEX OIL, GAS, OR ELECTRIC LEHRS, FURNACES, 
TANKS, STACKERS, BATCH SYSTEMS 
AND PRODUCER PLANTS. 


(When writing to advertisers, please mention the JOURNAL) 
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DRYING AND 
CONDITIONING 
OF ALL CERAMICS 


Continuous and Batch 
Systems, Stove Rooms 


and Mangles 


Every Dryer built by The Phila- 
delphia Drying Machinery Company 
is designed to attain the best possible 
results in the particular installation 
for which it is intended; and the ex- 
tensive experience of this company 


Truck tray dryer for grinding wheels 


definitely assures that such results 
will be attained. 

‘‘Hurricane’’ Dryers are used for 
drying almost every ceramic product, 
including brick, tile, terra-cotta, pot- 
tery, insulators, spark plugs, and 
abrasive wheels. 234 


THE PHILADELPHIA DRYING MACHINERY CO. 


3351 Stokley Street, Philadelphia, Pa. 


DRYERS for ALL Ceramic Products 
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One of Four good reasons 


IMPROVED QUALITY 
of WARE 


“CARBOFRAX” The CARBORUNDUM Brand 
Silicon Carbide Porcelain Enameling Muffles 


HERE the “Carbofrax” Porcelain Enameling Furnace 

Muffle is used there is always a decided improvement 

in the quality of the burned ware. 

One outstanding reason is because of the uniformity 
of the heat flow due to the high thermal conductivity of “Car- 
bofrax”—the Carborundum Brand Silicon Carbide Refractory. 

Thus a more uniform burn is obtained. 

Because of the absence of spalling of the muffle roof and 
walls there is no spotting of the ware. Thus is assured a much 
higher percentage of perfect pieces. 

Added to these advantages are increased production—de- 
creased fuel consumption, decreased maintenance costs— 
greater production of Better Burned Ware. 


The Carborundum Company, Perth Amboy, N.J. 


Harrison & Company, Salt Lake City, Utah @ Denver Fireclay Co., El Paso, Texas 
Christy Firebrick Company, St. Louis, Kansas City, New Orleans, Houston 
Pacific Abrasive Supply Co., Los Angeles, San Francisco, Seattle 
Williams and Wilson, Ltd., Montreal-Toronto, Canada 


( carsorunoum AND CARBOFRAX ARE REGISTERED TRADE MARKS OF THE CARBORUNDUM company ) 
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Avoid 
“HAIR LINES” 


with F 


“Hair lines,” or crazes, in en- 
amel are primarily due to high 
coefficient of thermal expan- 
sion of the ground coat or 
cover coat enamels. 


The tendency may be aggra- 
vated by too great thickness 
of the coats, or by the shape of 
the piece being enameled. 


On the other hand, hair lines 
in the ground coat may be 
obliterated by 


NAMEL 


in the underlying hair lines and 
to burn to a smooth flawless 
surface. 


In all MandT enamels, the 
coefficients of expansion are 
carefully adjusted so as to be 
in the right relation to that of 
the metal. The ground coats 
have sufficient heat resisting 
ability and the cover coats 
sufficient opacity to permit of 
their use in thin coats. Finally 
the top coats 


the use of a Our 
cover coat hav- been 
ing sufficient 


fluidity to fill 


ten years. 


organization has 
“‘shooting trouble’’ 
in enamel shops for over 


cover any un- 
derlying de- 
fects extremely 
well. 


Metal & Thermit Corporation 
CERAMIC DEPARTMENT 


Homer F. Staley, Manager 
R. R. Danielson, Dir. of Research 


120 Broadway, N. ¥. C. 
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